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FOREWORD 


As successive mental tests on the same children over 
long periods of time are accumulated, scientific and 
practical problems, previously inaccessible to study, be- 
come open to research. In many of our present intelligence 
tests, items and questions are Included because of a dem- 
onstrated relation to the criteria of intelligence over 
a short span of years. However well such tests may clas- 
sify children at the time, it does not necessarily follow 
that they will predict over a long period or that they 
are the best tests for predicting potentiality, as dis- 
tinguished from those determining present status. Often a 
predictive value that cannot be Justified Is Imputed to 
tests of present status. For purposes of predicting po- 
tentiality, test items given a child at any level should 
be evaluated In terms of later performance as an adult. 

Such an analysis should result In much better tests for 
the earlier age levels, especially If Items of little or 
no predictive value can be replaced by Items of greater 
predictive value. This is essentially the problem to which 
Dr. Maurer has addressed herself in this monograph. 

Two hundred and twenty-six young men and women between 
16i and 22 years, who had been tested on the Minnesota Pre- 
school Scales before the age of six, were given the Wells 
Revision of the Army Alpha Test. A supplementary group of 
50 cases given Stanford-Binet tests between Hi and 15i 
years were also used. A detailed analysis of the 448 items 
included In the two forms of the preschool test was made to 
determine the value of each item In predicting intelligence 
level In adolescence or early maturity. 

The results of the study Indicate that only about half 
the Items have long-time predictive value; the remainder 
seem to be of little use for this purpose. Below three years 
the predictive items are largely nonverbal; after three 
years they are verbal. In general, the younger the age at 
which tests are given, the less Is the predictive value of 
any Item. For the benefit of persons concerned with the con- 
struction of tests, the results for the Items are presented 
in great detail. In addition, there Is a comprehensive dis- 
leagBlblffi. growing out of the data presented, of the condi- 
tions and principles that govern the development of good 
tests of general intelligence for young children. 
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design -of mc’-e powerful and efficient instruments for ore- 
dieting the course of future development. These in turn, be- 
cause of their greater value for classification purposes, 
should benefit children and aid parents, teachers, and social 
workers in meeting practical problems. The principles de- 
rived are also of interest to those concerned in any way with 
the understanding and use of mental tests for scientific and 
practical purposes. 

John E. Anderson 

Director, Institute of Child Welfare 
University of Minnesota 
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I. INTRODUCTION 


A Basic Assumption of Intelligence Testing 

The first successful intelligence test was developed to 
meet a practical emergency. Compulsory education, established 
in France near the beginning of the present century, brougit 
to the public schools large numbers of children who were 
unable to profit by the usual classroom procedures. A com- 
mission was created to devise a plan for segregation of the 
dull, that they might not Impede the progress of the more 
intelligent children and that special educational methods 
might be applied to the slow learners. Binet, a psycholo- 
gist and physician who had been interested in mental 
measurement for many years, was a member of the commission. 
He developed a series of tests, known to us as the 1905 
Binet-Simon Scale (1?),. presumed to discriminate between in- 
telligent ana unintelligent children. The value of the 
scale was soon demonstrated by comparing teachers' ratings , 
school achievement, and subsequent school behavior with 
the test results. 

Binet improved his scale by several revisiens ,(15, 16). 
Since his death in 1911 it has been further revised, ex- 
tended, translated,* and refined by test makers in many 
other countries besides France. The most widely used re- 
visions in America are those of Terman (84) in 1916 and 
Terman and Merrill (86) in 1937. By the use of these and 
other revisions of the Binet tests large numbers of Ameri- 
can school children have been tested and i retested; after 
varying intervals of time. Although there have always been 
exceptions, comparisons of test and retest standings of 
large groups of children bear evidence of the stability in 
level of mental functioning. Additional evidence of this 
stability is furnished by reports on the subsequent careers 
of gifted children (48, 85, 87) and of dull children (10) 
and by retests of feebleminded individuals (60). Since the 
permanent nature of feeblemindedness has been recognized, 
intelligence tests have been employed as aids to diagnosis 
of this condition. Their use for this purpose arises from 
the belief that they predict final intellectual status. 

* » 

The Present Status with Respect to Predictive Value 

A high degree of consistency between test and revest? on 
the same children has been repeatedly demonstrated when 
the first test is given after 6 years of age. These corre- 
lations commonly run as high as +.80 to +.90. More 
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specifically, a large number of investigations have shown 
that approximately 50 per cent of children, first tested 
after the age of 6 and retested several years later, will 
vary not more than 5 points in either direction, provided 
the same scale is used and testing conditions are suitable 
on both occasions (40). However, this leaves 50 per cent 
to be accounted for, and this group has been shown to 
change considerably more than 5 points on retests. For ex- 
ample, in a study of retests on 441 children Hildreth (47) 
reports that 4.3 per cent of those first tested after 6 
years of age changed 20 points or more upon retests, while 
19 per cent of those under 6 at the time of the first test 
showed changes of this magnitude. It is this more change- 
able 50 per cent that are frequently overlooked by fervent 
hereditarlans and as frequently overemphasized by certain 
environmentalists. As has been pointed out in discussions 
of test-repast changes, there are many reasons other than 
actual change in level of mental functioning which may ac- 
count for irregularities of test performance from one oc- 
casion to another. Variations may be due to such factors 
as use of poorly standardized tests, poor testing condi- 
tions, Inadequately trained examiners, emotionally dis- 
turbed children as subjects, errors In scoring, and the 
accumulation of borderline successes or failures — to 
mention only a few.* Even so. It is generally agreed that 
there is enough consistency from test to retest adminis- 
tered to children of school age to warrant the use of in- 
telligence tests In making plans of a relatively permanent 
nature — that Is, covering a period of several years. 

Unfortunately, as much cannot be said for tests given 
during infancy and the preschool period. The age levels for 
which tests of high predictive value are most needed are 
the very ones for which we have not yet succeeded in de- 
vising such measures. Tests for infants have proved en- 
tirely worthless in this respect if prediction of status 
as long after the Initial test as six months or a year is 
desired. Tests for preschool children are usually positive- 
ly correlated with tests given several years later, but the 
magnitude of the correlations Is too slight to warrant 
their use In making future plans for individual children. 

It was with the hope of improving this situation that the 
present investigation was undertaken. 


*For a detailed discussion of the many possible interpretations of these 
changes, see the Thirty-Ninth Yearbook of the National Society for the Study 
of Education, Intelligence; Its Nature and Nurture * Part I, Comparative and 
Critical Exposition ; Part II, Original Studies end Experiments * Bloomington, 
Illinois ; Fub34fi School ^Publishing Co., 1&40. 



INTRODUCTION 

Practical Meed of Predictive Measures 
The practical need of intelligence tests that predict 
future intellectual status and are also suitable for use 
with young children requires little elaboration. All child 
placement agencies are aware of this need in connection 
with their work of (1) placing children for adoption In 
homes that will give them opportunities for maximal growth 
and happiness and (2) protecting adoptive parents by giv- 
ing them children who can make use of the opportunities 
they have to offer. Under placement results in waste or dis- 
tortion of a child’s potentialities. Overplacement raises 
the level of aspiration In both parents and child far be- 
yond what the child can achieve; with consequent disappoint- 
ment for the foster parents and frustration for the child. 
Avoiding permanent placement until after children are 6 
years of age Is obviously undesirable, - too. Even under the 
best conditions institutional life Is a poor substitute for 
home life and a poor preparation for It. Habit training ac- 
complished under the age of 6 has been shown to lay the 
foundations for the more complex skills and attitudes es- 
tablished later. Parents would be able to make better long- 
time plans for care and education of children living in 
their own homes If predictive measures were available be- 
fore family habit and child reputation become too firmly 
fixed. 


Theoretical Considerations 

Two extreme points of view have been expressed concern- 
ing the nature of Intelligence and of mental organization. 
One of these, first developed by Spearman in 1904 and de- 
scribed IhL The Abilities of Man (81), has given impetus to 
psychological discussion and controversy for the past forty 
years. According to Spearman and his followers, intelli- 
gence as we see it in operation is made up of two compo- 
nents, pe rhaps three. The first of these has been called 
"g" and is described as general Intelligence, possessed by 
all Individuals in varying degrees and entering more or 
less into every task that can be said to require Intelli- 
gent behavior. In addition to the "g" component most tasks 
require an assortment of "s" factors, or specifics, which 
vary from person to person and task to task. A third con- 
cept In Spearman's theoretical structure Is that there may 
also be group factors, not so general as "g" but tending to 
function as a unit rather than to break up Into separate 
elements in the way the "s" factors do. 

The other extreme point of view Is held by Thorndike 
(91), who considers the task, not the individual, to be 
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the fundamental Intellectual unit. According to Thorndike 
all we have are specifics, an almost endless array of them, 
capable of Infinite combination and arrangement. What cor- 
relation we find between two tasks Is due to their drawing 
on the same elements. He would have us speak of "Intelli- 
gences" rather than Intelligence, and describes the In- 
tellectual status of an individual In terms of area (alti- 
tude multiplied by breadth), l.e., the number of different 
tasks the Individual can successfully perform and the level 
of difficulty reached by him with respect to each type of 
task. 

Two intermediate points of view, those of Thurstone (89) 
and Kelley (57), are also worthy of mention. Thurstone 
comes nearest to Spearman In his basic philosophy, though 
his mathematical approach Is somewhat different. Rather 
than an all-pervasive "g" factor, he expects to find a 
number of important group factors, not necessarily com- 
pletely Independent of one another, but relatively dis- 
tinct. Furthermore, these group factors will arrange them- 
selves In rank order according to their pervasiveness. The 
means by which they are to be detected are mathematical, 
and Thurstone 's own contribution to that end is presented 
In Primary Mental Abilities (89), published In 1938. Kelley 
(57), on the other hand, believes such groups of factors as 
are to be found are independent of one another and can be 
isolated in truly "pure" form. 

Each of these theorists has his own mathematical 
techniques (with the exception of Thorndike whose exposi- 
tion Is largely nonmathematical ) and none has demonstrated 
the validity of his views beyond question. A recent dis- 
cussion of points of divergence and points of agreement be- 
tween these and other scientists is given by Thomson (88). 

At the beginning of the present century in America Cat- 
tell (23), Gilbert (37), and others tried out a variety of 
sensory and sensorimotor tests, but these tests failed to 
discriminate between bright and dull subjects, whether they 
were children or adults. American psychologists then turned 
to translation and restandardlzatlon of the Blnet tests for 
use in classifying the feebleminded (38 , 74) in clinics 
studying delinquents, and finally in schools attended by 
normal children (84). Tests of other types were also ap- 
pearing, such as performance tests for examination of 
children and adults with language handicaps (75) and group 
tests enabling one examiner to test large numbers of In- 
dividuals at one time (77, 91). America's entrance Into 
World Vfeir 1 greatly accelerated the development of group 
testing. 
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Thorndike had been interested in educational measurement 
for several years, and it was "natural that he should turn 
to the construction of a group intelligence test for the 
classification of school children (91). The result was one 
of the most carefully standardized group intelligence tests 
available at the present time. This test, based on Thorn- 
dike’s theoretical position, is called CATO (completions, 
arithmetic, vocabulary, and directions), and purports to 
measure four specific mental operations. Cunningham (28) 
has demonstrated that this test makes mental distinctions 
even when applied to preschool children. 

Binet’s scales (17, 16, 15) appear to have been based 
on the assumption of a "g" factor, and followed years of 
unsuccessful experimentation with more refined measurements. 
Demonstration of the presence of a "g" factor in the latest 
revision of the Binet (84) has been made by McNemar (64), 
who has presented a series of factor analyses of various 
age groups, showing a high saturation of the tests with the 
first factor loading and residuals small enough to be ig- 
nored. For purposes of experimentation second and third 
factor loadings were computed. At the earliest age levels, 
and to a lesser degree at several other age levels, there 
was a suggestion of one or more group factors, the most 
prominent of which was tentatively described as a motor 
factor. This leads to interesting speculation with regard 
to the theories of development by individuation and by in- 
tegration (26). Holding to the former, one might suggest 
that the group factors originally close to "g" (factor I in 
the McNemar analyses ) become more distinct with the passage 
of time and hence are not measured to an appreciable extent 
by the tests at later ages. Shirley’s data on the develop- 
ment of 25 babies during the first two years (80), in which 
the correlation between mental items and motor items was 
found to be considerable during the first few months and 
negligible later, might be considered evidence in support 
of development by individuation, or the result of lack of 
differential test content at the early ages. On the other 
hand, the opposite point of view is equally tenable: i.e. , 
that the -suggested secondary factors shown at early ages 
have become integrated with "g" as age progresses and thus 
the absence of second and third factors at later ages 
might be explained. Shirley’s data might be offered in sup- 
port of this interpretation also, since she found less. . 
stabiJLity in pattern at early ages than at later ages for 
most of the tests given to the babies. All of these inter- 
pretations are highly speculative, and it is easily seen 
that a great deal of work is necessary before the true 
nature of mental organization can be described. 
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From the point of view of prediction it is perhaps not 
important- whether "g" is assumed, or a group of "primary" 
factors — as long as stability in level of mental function- 
ing is maintained, or at least attributes observable in 
early childhood can be traced to adulthood. Some authors 
hold that major changes in mental organization occur after 
early childhood (3). If such a view is conclusively demon- 
strated, and if It is found impossible to deduce orderly 
laws of change, attempts at prediction must be abandoned. 

The fact that many test-retest results show higher cor- 
relations for short intervals than for long intervals, and 
the frequency with which irregular growth patterns occur 
suggest that mental growth Is less stable than we once 
thought and that a good part of the correlation found is 
due to factors other than intrinsic characteristics of the 
individual. However, the finding of higher correlation with 
short intervals between tests than with long intervals Is 
not universal, and there may be several explanations of the 
fact that the tendency appears In some comparisons and not 
in others. 

Another theoretical aspect of the correlation of 
measures of mental growth has been pointed out by Anderson 
(4) and must be taken into consideration In interpreting 
test-retest data. This Is the concept of overlap In the 
functions being measured. Children rarely lose what they 
have gained in mental development. At successive ages a 
greater part of the whole Is being measured, the relation 
of the Increment to the whole Is smaller, and the relation 
of the Increment to the previously measured portion of the 
whole Is also smaller. When we add to this the variation 
from year to year in the amount of overlapping content of 
the tests (greatest at later ages, of course) and the un- 
even reliabilities of tests (greatest at the younger ages), 
the complexity of the problems yet to be solved becomes 
apparent. 

It is hoped that the perspective gained by even this 
brief view of the theoretical background of mental measure- 
ment shows the true significance of the problem of pre- 
diction. No matter how urgent my be the practical problems 
that tests of high predictive value will help to solve, the 
major contribution of such measures will be their use as 
tools for testing the divergent points of view concerning 
the ‘nature of intelligence.. 



II. THE PROBLEM 

Tests for Infants and Preschool Children 

Binet’s 1905 scale contained some items suitable for use 
with children of mental ages lower than 6, but these items 
weie not standardized on preschool children and there were 
too few of them to provide an adequate estimate of the 
abilities of normal preschool children. Several physicians 
(25, 79) and many of the baby biographers (76, 78, 92) 
described tasks assumed to be indicative of mental develop- 
ment in young children, frequently suggesting age norms for 
them. Kuhlmann (59) was the first to devise a standardized 
scale in terms of quantitative units, beginning with the 
3-month age level and providing tests at 6, 12, 18, and 24 
months, and at each year of age thereafter through 11 years. 
Two more age levels, 13 and 15, complete this scale. Since 
the publication of the Kuhlmann-Binet scale in 1922 a num- 
ber of tests for infants and preschool children have been 
developed. One of the principal workers in this field is 
Arnold Gesell of Yale University, who since 1925 has 
published a series of books on mental growth, including 
several which give an item-by-item description of the con- 
tent of his developmental schedules (34, 35, 36). He has 
not limited his schedules to the measurement of intelli- 
gence, however, and he has not developed a completely 
quantitative score. Table 1 summarizes the pertinent in- 
formation concerning the better known tests for infants and 
young children available at the present time. All tests de- 
vised since the early work of Binet, Kuhlmann, and Gesell 
have drawn heavily upon test items originated by them. Each 
investigator has added a few items and nas revised proce- 
dures for administration and scoring. 

The Predictive Value of Tests for Infants 
and Preschool Children 

Table 2 summarizes studies made of the reliability, 
validity, and predictive value of these scales beyond their 
standardization data. Many of the correlations between tests 
of Infants and retests given several years later are seen to 
be of zero order or slightly minus.* Apparently either the 
test content of infant scales Is not suitable for predictive 


*For a discussion of possible explanations of these minus values, see 
Goodenough, F.L., and Maurer, X.M., Mental Growth of Children from Two to Four- 
teen Years. Minneapolis: University of Minnesota Press, 1942, p. 14. 
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Table 2 — Critical Evaluations and Predictive Studies* 
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Identification Sampling Findings 

Author Date Reference Tests Used N Ages Population Age Interval Findings 
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Author Date Reference Tests Used N Ages Population Age Interval Findings 

(Months ) Test 1 



(DO £ ft! 
BOM® 

SS3 §• 

525 03 03 03 


l 


S3 o cd p ® 
i cfl i cPm c 

ri S3 *H O f4 

h Im cfl cq 03 -o cq 

-HOP I CD S 3 I 

U g OQ X) g Cfl *p 

Rij C ftj 

03 Cfl ' — ' O *H O 

JC fa Cfl *4 S .O <H 



eo c3 

>> 


£ 3 

•« cLh § 

4-3 ft. cfl 

2 o m g 03 

5 T 1 ° S 

1 ft, CD <rt JD 

CD CD JS 03 

e p.p (o® 


“? Ja 
ci | 


cfl S3 

4-3 H 
CQ CO 


: “8 “8 “ ^ °"S o 

2 4; s + S + a * S 

3 3 |( cfl h cfl ii «3 

1 cfl | Cfl . Cfl ft* Cfl ft* Cfl 


9 °$< 


* b * £ * £ # i * £ * a 

I * ! ^ 1 + s + s + 1 + 

05 H ® II 03 II ® It 05 li ® II 

'ti-co cfl cfl cfl, 

rH ^C3^CO fc ^^lO^CO^ 


n 


<D 03 
> O 
O S 


i? is 


□3 r-i ; 

C & 1 

E2 ora ® 


£ 

cA 


) LO r-4 


S 4P CQ ^ O H ft ft 
CQl(0 ( WPP®flKl 
C -d H S3 ® ft g £ • 

S|£2S J|sfh 

S efl'H'— cqcq!e;pu-<< 

01 to to CO 


fa W 
js fa 


o »a 

s § 


17 


b and c, r = +.39 
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THE PROBLEM 

purposes or mental organization is not stable at these 
ages. From 18 months of age on, the correlations- are posi- 
tive but until about 4 years of age they are very low. 

After this time the test-retest correlations are generally 
high enough to be useful, though interpretations must 
still be made with great caution. A summary and detailed 
discussion of the predictive value of tests for infants and 
preschool children is given in Mental Growth of Children 
from Two to Fourteen Years (42) published in 1942, .and need 
not be repeated here. 

Attention is called, however, to the correlations pre- 
sented by Bayley (13, 14, 12), Honzik (50), Goodenough and 
Maurer (42), and Ebert and Simmons (31). (See Table 2.) 
Honzik studied more than 250 children, who were given re- 
peated tests using the California Preschool Schedules I and 
II (adapted from the California Preschool Scale, Form A) at 
ages from 21 months through 5 years and the 1916 Stanford- 
Binet at ages 6 and 7. Her data show the relationship be- 
tween later standing and age at first test and interval 
between tests which has been mentioned by a number of other 
investigators: (1) the younger the child at the first test, 
the lower the test-retest correlation, and (2) the longer 
the interval between tests. die lower the correlation. By 

use of the formula ^ ~ || gSnd^test Honzlk was aMe to 

show the effects of age and Interval separately. She found 
the test-retest correlations of her study to be affected by 
each of these factors when the other was held constant. 
Bayley (13, 14, 12) has also reported this to be the case 
with repeated tests on the same group of 61 children whom 
she studied from 1 month of age through 10 years. The pre- 
dictive studies of the Minnesota investigation (42) show 
the usual relationship between standing on retest 'and age 
at first test, but the interval between tests does not seem 
to affect the test-retest correlations in any systematic 
fashion, whether the Minnesota Preschool Scales (44) are 
compared with later testings on the same scales or on any 
of the following: 1916 or 1937 revisions of the Stanford- 
Blnet (84, 74), -che Merrill-Palmer Performance Tests (82), 
or the Arthur Performance Scale, Form I (64). In a recent 
monograph Ebert and Simmons (31) present test-retest com- 
parisons on large numbers of cases studied at the Bru§lj 
Foundation of Western Reserve University. Section I of this 
report gives results for children tested on the 1916 Stan- 
ford-BInet from 3 to 7 years, on the Revised Stanford-Binet 
from 6 to 11 years, and on the Otis Self-Administering In- 
telligence Test at 12 years of age. Section II compared 
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Merrill-Palmer Performance Tests at 2 to 4 years of age 
with retests given at Intervals of from i to 1± years, 
with Blnet tests given at the same ages and later, and with 
several individual performance tests given at later ages. 
The Stanford-Blnet comparisons show decreasing r's with In- 
creasing Intervals, and lower r’s for earlier than for 
later ages at first test. The Merrill-Palmer comparisons 
also show decreasing r's with Increasing Intervals between 
tests, but fall to show a consistent trend with regard to 
age at first test. When the Merrill-Palmer Is compared with 
retests on the performance materials the effects of these 
two factors are present but very slight. Discrepancies 
among the findings of these four studies mentioned above 
are discussed In connection with the results of the present 
investigation. 

A comparison of Tables 1 and 2 makes It apparent that 
(1) the predictive value of many tests used for young 
children has never been ascertained, (2) the studies that 
have been made show a disappointing lack of positive 
correlation between early standing and later standing when 
the intervals between tests are long enough for such In- 
formation to be useful, and (3) with the exception of three 
studies (5, 64, 70, 71, 72), no statistical analyses of 
separate items have been made to find out which are valid 
for purposes of prediction, or to obtain a clearer def- 
inition of the nature of intelligence and mental growth. 

Criteria for the Selection of Items In 
Tests for Young Children 

In an article on the predictive value of tests for in- 
fants and young children, Anderson (4) lists the criteria 
of item selection employed In the construction of In- 
telligence tests in general since the original Binet-Simon 
Scale. These are: (1) progression with age In the percent- 
age of children passing a given test item, (2) Internal 
consistency as determined by the correlation of the In- 
dividual Items with the total score, (3) correlation of 
test results with teachers ' ratings of Intelligence, and 
(4) correlation of test results with records of academic 
achievement. As Anderson has pointed out, the only one of 
these criteria used consistently Is progression with age 
in the percentage of children passing the Item. (See Table 
1, column 8. ) The selection of items that are passed by 
Increasing percentages of children at successive ages makes 
It possible to place them properly in a scale of increasing 
difficulty. It is also logical to include only items which 
show increasing percentages passing with age In a scale 
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which purports to measure a function assumed to increase 
with age, although "this requirement in and of itself does 
not guarantee validity" (McNemar , 64, p. 83). Perhaps we 
should not blind ourselves at this point to the possibility 
that there might be items of predictive value that are not 
passed by increasing percentages at successive ages. Many 
test makers exclude all items which do not show a marked 
increase in the percentages passing with small increments 
of age. It is possible that valid items are sacrificed by 
too rigid adherence to this rule. We have no reason to be- 
lieve that all testable mental functions grow at exactly 
the same rate and over the same span of years; in fact, 
there is some evidence to the contrary. Also, it is pos- 
sible that there are certain qualitative differences re- 
lated to intellectual status at maturity which are not re- 
lated to mental age. That there are qualitative differences 
between individuals of the same mental age but different 
chronological ages, and hence different levels of intelli- 
gence, has been demonstrated by Aldrich and Doll (2), who 
compared Infants and idiots; by Merrill (65), who compared 
children of the same mental age but three different levels 
of chronological age; and by Cunningham (28), who compared 
adult imbeciles and preschool children. If one is ignorant 
of the predictive value of the total score, a measure of 
internal consistency throws no light on the validity of a 
test for predictive purposes. The last two methods of se- 
lecting Items are obviously unsuitable for children who 
have not yet had school experience. Something may be 
learned concerning the intelligent behavior of preschool 
children by analysis of nursery school teachers' ratings 
together with a careful description of the basis of such 
ratings. Binet used a similar method with elementary school 
teachers to secure items for his scale. Further analysis 
would be required, however, to establish the predictive 
value of such Items of behavior. If teachers, or anyone 
else dealing with young children, could tell by observation 
how the children were going to turn out, intelligence tests 
would not be needed as an aid In making plans for them. A 
further method sometimes used In validating intelligence 
tests is correlation with some other measure of intelli- 
gence. This is a somewhat circular method of reasoning at 
best, and not at all suitable for use at ages for which no 
measure of intelligence has been satisfactorily validated 
up to the present time. 

Anderson (4) suggests that, since our primary interest 
in testing young children is terminal status, we use a 
measure of terminal status as a criterion for the 
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selection of test items. A beginning in the direction of 
item analysis, in which the Stanford-Binet standing at the 
age of 5 is the criterion, has been made by L. Dewey An- 
derson (5). Nelson and Richards (70, 71, 72) analyzed 
Gesell items at 6, 9, and 12 months, using Merrill-Palmer 
standing at 18 and 24 months and Stanford-Binet standing 
at 36 months as criterion scores. Results of these two re- 
searches will be compared with the items selected in this 
study. Though the method is similar, obviously the inter- 
vals are too short to throw light on the present problem— , 
predicting intellectual status at maturity. Factor analysis 
of test items has been used as a method of defining the 
abilities measured by intelligence tests for older children 
in a number of investigations (66, 69). The outstanding 
work in this area is that of Thurstone (89) described in 
Primary Mental Abilities, 1938. At present Thurstone is ex- 
tending his work to earlier age levels. As far as I know, 
these are the only published studies using this method on 
tests for infants or preschool children. In one, McNemar 
(64) presents a series of such analyses on overlapping 
portions of the entire population on which the 1937 
Stanford-Binet scale was standardized. The other is the 
Nelson and Richards (71) factor analysis of items given the 
Fels group at 6 months of age. These studies are referred 
to in the chapter on results. 

In order to make use of a terminal status criterion, 
longitudinal data are required; that is, a measure of final 
status on a group of young adults for comparison with tests 
given them at preschool ages. Preschool test data on a 
group of subjects approaching adulthood were available from 
the files of the Institute of Child Welfare at the Univer- 
sity of Minnesota. The present study is an attempt to test 
the Value of terminal status as a criterion of item se- 
lection. 


The Minnesota Mental Growth Data 

The collection of mental growth data at the Institute of 
Child Welfare at the University of Minnesota was started 
in 1926, when work was begun on the Minnesota Preschool 
Scales (44). A recent monograph (42) describes this longi- 
tudinal studyt the standardization of the scales, and a 
series of predictive studies (summarized in Table 2) com- 
paring the scales with retests and with a variety of other 
tests given at later ages. When the Minnesota Preschool 
Scales were constructed It was believed, largely on the 
basis of literature describing test Items for school 
children, that tests of a verbal nature were the most valid 
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tests of intelligence for younger children. Accordingly, 
verbal tests were twice as heavily weighted as nonverbal 
items in the total score. Also, there were more verbal 
items that met the criteria for the selection of items for 
the scales, and the reliabilities of verbal items were 
slightly higher than those of nonverbal items. However, 
predictive value of the nonverbal items proved to be as 
high as and in some cases higher than that of the verbal 
items. This suggests that what appears to be the best item 
on the basis of analysis made at the time of test construc- 
tion may not be the best item from the point of view of pre- 
diction of future mental status. Therefore, I decided to 
use the method suggested by Anderson to try to identify 
those tasks with the highest predictive value, to weed out 
the noncontributing items, and to form some idea as to the 
nature of the items that should replace the poor ones. 

Sixteen years had elapsed since the beginning of the Men- 
tal Growth Study. I decided to attempt to locate as many as 
possible of the young people who had had Minnesota Preschool 
tests during early childhood, to retest them to determine 
their terminal intellectual status, and by working backward 
to discover which items on the preschool tests had pre- 
dicted their mental status at the time of the present 
study. Such items and others similar to them could then be 
used for a new scale of higher predictive value. Why such 
a study had not already been made is easily explained. With 
the possible exception of the records referred to by Well- 
man (94) on children who attended the University of Iowa 
nursery school and who are now of college age, I know of no 
longitudinal records that compare in length with those made 
available by retesting Individuals studied as early as 1926 
at Minnesota. 

The Choice of a Measure of Terminal Status 

It has always been easier to study the intelligence of 
school children than that of other age groups. They are 
easily obtained for testing, are as a rule not too resist- 
ant, and various supplementary facts that aid in securing 
a reasonably good sampling are known concerning them. The 
construction and standardization of tests at either ex- 
treme, preschool age or adult level, have been more dif- 
ficult, and results of such testing are correspondingly 
difficult to evaluate. Choosing a measure of terminal 
status, therefore, was not an easy task. 

By far the widest sampling of adults ever tested was the 
soldier population given the Army Alpha Test (99) during 



SELECTING ITEMS IN PRESCHOOL TESTS 

World War I. It was finally decided to use the Wells (96) 
revision of this test as the primary measure of intellec- 
tual level at. maturity. A group test seemed desirable, since 
I hoped to test several hundred subjects. Most of the other 
group tests, such as the college aptitude tests, were 
either limited in scope, or had ceilings too low for adults 
Known to be mentally superior.* On the other hand, in order 
to have a range of ability wide enough to make discrimina- 
tion possible, it was desirable that not all subjects be in 
college or preparing for college. The college aptitude tests 
are built upon a conception of intelligence tied up with 
academic training, interest, and potential success — as they 
should be to serve the purpose for Which they were con- 
structed. A somewhat wider conception of intelligence is 
required for the purposes of this study. A test was needed 
that did not place too great a premium on academic pursuits 
or ambitions, but rather measured general all-round intel- 
lectual functioning, one of the essentials to successful 
personal and social adjustment in a complex society such as 
ours. The Alpha test seemed best for this purpose. It also 
had the advantage of norms based on the general population. 
The revision is not very different from the original test 
of 1918. The first test in the 1918 battery, a test of fol- 
lowing, directions which was confusing, has been replaced 
by one of simple addition which seems to be satisfactory 
in securing the desired mental set. All content of the 
earlier test that refers to the war or is otherwise dated 
has been replaced by similar items which are more appro- 
priate. Essentially the nature of the test has not been 
altered. This revision was especially planned to have a 
ceiling high enough for superior adults and still be suit- 
able for use with persons of much less ability. 

•Other data lending some light on terminal status were 
available on various groups of subjects and have been re- 
corded for supplementary use. Since these data were not 
available on all subjects, a further advantage of using 
the Alpha test was to have one measure common to all of 
them. An Interests Questionnaire, given to each subject at 
the time of taking the Alpha test, provided further mate- 
rial in support of the Alpha scores as valid measures of 
intellectual status at maturity. 

The additional measures available on some of the sub- 
jects were: (l) number of years of schooling completed; 


An increasingly superior group was available for retests in the predictive 
studies previously reported. It was to be expected that this trend in selec- 
tive elimination of cases would continue. 
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(2) scores on 1916 and 1937 revisions of the Stqnford- 
Binet between the ages of Hi and 15±; and for those 
who had reached their senior year In high school, (3) high 
school percentile ranks, based on grades; (4) score on the 
American Council of Education Psychological Examination 
(1937); and (5) standing on the Cooperative English Test 
(1937-38: Form OM). 

Years of education completed, while interesting supple- 
mentary material, could not be used as a measure of ter- 
minal status, since many of the subjects had not completed 
their education. Even for those who had left school only a 
very crude result could be obtained by trying to evaluate 
education In vocational high schools, finishing schools, 
and business colleges. The present writer would not even 
attempt to evaluate the special training programs in the 
services to which many of the boys were transferred from 
high school or college. 

The American Council of Education Psychological Exami- 
nation (90) and the Cooperative English Test (73) were given 
only to seniors in high school and were of the type men- 
tioned above as being too limited in scope for this study. 
Identical high school percentile ranks have widely dif- 
ferent meaning in different schools and, since there is no 
way of evaluating the schools, cannot be used here. (Per- 
centile ranks do not lend themselves to most types of sta- 
tistical treatment.) 

A special terminal status group of subjects who were 
given Stanford-Binet tests between Hi and 15i but 
who could not be located for retesting on the Alpha test 
was employed as a further validation group. The items se- 
lected by use of the Alpha test as a criterion were cor- 
related with the Binet score. The score on the last Binet 
test given was used as the measure of terminal status. This 
group was kept separate from the primary terminal status 
group, since the ages at which these tests were given were 
not high enough to represent terminal status adequately. 

In one respect even the Alpha test proved to be some- 
what disappointing as a measure of terminal status. A tend- 
ency for Increase of score with age was found even after 
16i years, complicating the problem of presenting the 
results. Terminal status, at least for the group studied 
here, had not been reached by the age of 16 4 years. This 
Is not sumrising In the light of findings of other Inves- 
tigators using a number of different tests (91, 18, 54), who 
report continued mental growth after this age. However, the 
Increments after 16i years in relation to the total men- 
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tal growth curve are small enough to be ignored for the 
major purpose of this study — the evaluation of the crite- 
rion for future application.* If the hypothesis is even 
partially supported by the present investigation, a later 
study with a more adequate measure of terminal status and 
a more representative sample will make even finer discrim- 
inations between those items that have high predictive 
value and those that have not. 


*Thorndike (91) has estimated that approximately 98 per cent of mental 
growth takes place before 16f- years of age- 



III. THE SUBJECTS OF THE TERMINAL 
STATUS STUDY 

Locating the Subjects for the Follow-up study 

An effort was made to locate In the Mental Growth Study 
files the records of all subjects 16 years of age or older 
in June 1942 who had taken at least one Minnesota Preschool 
Scale (44) before the age of 6 years. There were 1091 rec- 
ords in the files of subjects between 16 and 22 years of 
age, according to their recorded birth dates, who had been 
given at least one Minnesota test. In many instances they 
had been given several Minnesota tests at different, ages 
as well as Kuhlmann-Binet (59) and Merril 1-Palmer (82) 
tests during the preschool period. 

Of the 1091 records that met the initial criteria of se- 
lection, age, and preschool testing, 26 were not sufficient- 
ly complete to permit identification of the subjects. They 
had been tested while attending settlement-house nursery 
schools, and their parents' names had not been accurately 
recorded or proved to be aliases. Sometimes children had 
been placed for adoption, their contacts with social 
agencies terminated, and their names changed. Seventy-four 
more were unavailable for retesting because they had moved 
away, a notation to that effect having been made on the 
record. This left a total of 991 entries on the master list, 
which included full names, birth dates, parents' names, last 
recorded addresses, and telephone numbers if any were listed 
on the records. 

In order to locate as many of these persons as possible, 
the parents' names were first checked against the telephone 
directories of Minneapolis and St. Paul and their suburbs, 
and then against the city directories of both cities, if 
they were not listed as having telephones. Appointments were 
made by telephone if possible. An explanatory letter was 
sent to those listed only in the city directories, enclosing 
a return postcard on which were listed several testing ap- 
pointments. The recipient was asked to check the testing 
date most convenient for him. If he was interested In co- 
operating In the study but could not come at any of the 
testing periods designated, he was asked to call for a more 
convenient appointment. Several took the trouble to do so. 

If there was no response to repeated telephone calls, a 
letter was sent to the latest address recorded. Many 5f 
these letters were returned by the post office, marked "Not 
Here." 
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Prom June. 1942 to January 1943, approximately six to 
twelve months after the United States entered the war, the 
population of the Middle West was shifting rapidly. Many 
persons whose names were listed hoth In telephone direc- 
tories and city directories could not be contacted because 
they had left since the directories had been published. In 
some cases the wage earners of these families had taken de- 
fense Jobs In other parts of the country. A number of cards 
were sent back from the East and West coasts, a few from 
the South. Some of the fathers of the boys and girls on 
the list and some of the boys themselves were already in 
the service, and In some Instances the whole family had 
consequently changed Its place of residence. With each suc- 
ceeding month after the list was compiled in the summer of 
1942, Increasing numbers of persons were eliminated for these 
reasons. The families of 654, or 60 per cent of the total 
number meeting the requirements for selection, could not be 
Identified, or located, or were known to have moved away. 

The Persons Whose Families Were Contacted 

Of the remaining 437 persons whose families were con- 
tacted, 226, or about 52 per cent, were retested. Several 
had died or were too 111 to take the test. The others were 
either In the armed forces, away from home at school or 
work, unable to find the time to come In, or unwilling to 
cooperate. Table 3 gives the number and percentage of the 
total number of persons whose families were contacted In 
each of these categories. 


Table 3 — Classification of Persons Whose 
Families Were Contacted 


In the armed forces 
Away from home .... 
Unable to come .... 

Uncooperative 

Tested 

Total contacted . . . 


N 

% 

59 

13.5 

19 

4.3 

75 

17.2 

58 

13.3 

226 

51.7 

437 

100.0 


In order to obtain maximum cooperation at a time when 
people" in general were unusually busy and preoccupied with 
more immediate problems, testing dates were made at any 
time that suited the convenience of the subjects. Many of 
the young people in high school and college were carrying 
part-time Jobs. Some of them were carrying several Jobs 
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besides going to school and engaging in extracurricular 
activities. Since a large number were employed in defense 
plants on shifts that made it impossible for them to come 
in during the usual office hours, much of the testing was 
done in the evening. Several were interested enough to 
come on Sunday afternoons when there was no other time free 
on their schedules. 

A group test was selected as the measure of terminal 
status in order to test as large a number as possible with- 
in reasonable limits. However, it was not possible to make 
appointments for groups of more than fifteen at any one 
time. For the most part they came in twos and threes, at 
any hour that fitted in between other engagements, and 
often brought with them husbands, wives, and friends who 
wanted to take the test too! This meant that the testing 
period covered three months — much longer than was origi- 
nally planned — but the small groups made it possible to be 
sure of accurate timing and of thorough understanding of 
the directions, and gave the examiner an opportunity to 
become personally acquainted with a great many of the sub- 
jects. During the testing period, from the middle of De- 
cember 1942 to the middle of March 1943, telephoning and 
letter writing were continued until it became obvious that 
the law of diminishing returns had definitely begun to 
operate. 

Those who broke a number of appointments are listed in 
Table 3 as "uncooperative." Those who professed interest 
but couldn't find time to come in, and took the trouble to 
offer an explanation, are listed as "unable to come." Two 
girls were unable to ccme because they could not find any- 
one to stay with thdir young babies. Several broke appoint- 
ments because they decided, very suddenly, to get married. 
On the other hand, several of the boys home on leave from 
various branches of the service offered to sacrifice an 
hour of that leave to take the test. A period of subzero 
weather discouraged only a few. The impression gained from 
contact with these young Americans was that they were liv- 
ing amazingly high-tempoed lives. 

The Group Who Were Given the Alpha Test 

Those tested were a highly select group. They workable 
to appreciate the significance of the problem under in- 
vestigation, appeared to enjoy the introductory discussion 
of the problem, and asked intelligent questions. They ap- 
proached the test with confidence, obviously expecting to 
do well, and for the most part appeared to be entirely at 
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ease during the test administration. Quite probably most of 
the young people who had less pleasant experiences with 
tests in the past were "unwilling to cooperate" or "unable 
to come." Some of them admitted that they were intrigued by 
the name of the test, "Army Alpha," and came because they 
wanted practice in talcing the kind of tests they expected 
to take in the service. Some hoped to get insight into their 
abilities and disabilities which might help them to decide 
on the branch of the service that would be most suitable for 
them. A number of the boys attending the University of Min- 
nesota or colleges in the Twin Cities were already in the 
Naval Reserve. The attitudes expressed by these young peo- 
ple toward the war and the part they expected to take in it 
were interesting. Most of them were eager to get into the 
service. Many mentioned educational advantages that they 
prized. Those more realistic than enthusiastic appeared to 
have accepted with good grace the necessity of interrupting 
their personal programs and postponing their plans for the 
future. More than one of the boys felt that he would receive 
in the service discipline that he needed and desired. A com- 
mon remark was, "In the service you've got to study — no 
fooling around and wasting your opportunities ttfere." One 
was left with the impression that American adolescent boys 
are given more freedom than they feel capable of using to 
good advantage — at least at a time of worldwide unrest * 

Over and over they expressed their willingness to be held 
to higher standards of conduct- and achievement than were 
set for them, or than they seemed to be able to set for 
themselves, in civilian life. They looked forward to being 
put to a real test, and at the same time to being partially 
relieved of responsibility for their own behavior. 

It has been mentioned that the persons actually tested 
were superior. Table 4, which gives the occupational status 
of the subjects' fathers, and Table 5, which gives their 
own educational status (the education of a large proportion 
was incomplete) bear out this statement. More than half of 
the fathers of these young people were engaged in profes- 
sional or managerial work.. Only 12 per cent of the males of 
the general population of Minneapolis (also given In Table 
4) are employed in such work. All the subjects had had 
some high school experience, and 25 were at least one year 
accelerated at the time of the study. Figures on retarda- 
tion are not available, since the subjects were not asked 
to record age at leaving school. 

The extremely superior character of the group available 
for retest is to be expected in a study of this nature made 



Table 4 — Occupations cf Fathers of Subjects 
~~ Tested on Alpha Test* 


% Mln- 
N % neapollst 


I. Professional 71 31.42 5.4 

II. Semiprof esslonal and managerial . . 54 23.89 6.3 

III. Clerical, skilled trades, re- , 

tall business 49 21.68 37.3 

IV. Semiskilled occupations, minor 

clerical and minor business .. 33 14.60 24.3 

V. Slightly skilled trades and oc- 
cupations requiring little 

training or ability 8 3.54 14.9 

VI. Day laborers of all classes 2 .88 11.8 

Not classified* 9_ 3.98 0. 

Totals 226 99.99 100.0 


Classification of Employed Males in the United States based on the 1920 
Census, Institute of Child Welfare, University of Minnesota. 

+The percentage of total male population of Minneapolis was taken from 
Table 1, p. 17, of Goodenough, Florence L., The K uhlmann- B ine t Tests for 
Children of Preschool Age; A Critical Study and Evaluation. Minneapolis: 
University of Minnesota Press, 1928. 

■tin 9 cases, 3.98 per cent, the father had been dead for several years or 
had retired at an early age because of illness. Since all other occupations 
were present or recent (two professional men had commissions m the service but 
would be classified as Class I by either occupation), it seemed best to omit 
these cases from the classification. In many instances mothers also were em- 
ployed, but -no comparable classification for women exists. 


rable 5 — Subjects Classified According to Age and 
Years of Education 


Years of Education 


Age 9 10 11 12 13 14 15 16 

164 2 11 7 

17 1 18 9 1 

174 6 15 '5 1 

18 2 8 10 1 

184 3 27 1 
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Table 5 — Continued 

Years of Education 


Age 9 10 11 IS 13 14 15 16 

19 2 15 6 2 

19i 10 15 2 1 

20 1 5 9 5 

20i 1 3 3 2 

21 1 2 3 1 

2li 1 4 1 

22 1 1 


several years after the last contact with the subjects.* 

As has already been mentioned In Mental Growth In Children 
from Two to Fourteen Years (42), which Included a much 
larger proportion of the whole group. If It had been pos- 
sible to employ a full-time social worker to keep up con- 
tacts, undoubtedly fewer subjects, especially those of less 
superior intelligence, would have been lost. Under existing 
circumstances an additional factor favored the elimination 
of the less intelligent subjects. Those young people near- 
est the completion of their education, particularly those 
taking training of a professional nature, were deferred In 
large numbers during the first year of the war. A very 
large proportion of the high school boys of average or be- 
low average achievement had enlisted and were already In 
active service, according to the reports of their parents. 
These were the very boys who would be most eager to leave 
school and enlist rather than to wait to be drafted. On 
the other hand, boys of superior achievement were subjeet 
to a great deal of pressure from parents and school au- 
thorities to continue their education until called. Parents 
hoped that the boys would more easily get commissions and 
argued that because of their additional training they would 
be able to make a greater contribution when they did enter 
the service. Even In the same family, boys who were nearly 
through professional courses when the war began were still 
available while younger brothers had left school to enlist 
and were receiving some kind of specialized training In 
the service. 


Testing for the Mental Growth Study was discontinued in the spring of 1938. 
Some of the subjects of the present study had not been tested since preschool 
days — a period of from eleven to sixteen years. 
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TaKLe 6 and Graph A give the distribution of raw Alpha 
scores for the total group tested. Even though the mean of 
the group is very high, 146.45, the scores are distributed 
in a fairly normal manner. The raw scores range from 78 to 
303. The standard deviation of the scores is 24.62. 

Table 6 — Distribution of Alpha Scores of Total Group Tested 

(N = 226) 


Alpha Scores 


Number of Cases 


75- 84 3 

85- 94 4 

95-104 6 

105- 114 15 

115- 124 19 

125- 134 23 

135- 144 28 

145- 154 36 

155- 164 32 

165- 174 34 

175- 184 11 

185- 194 11 

195- 204 4 


Mean * 146,45 


SD = 34,62 


Table 7 — Mean Alpha Scores for Separate Age Levels 


Age Mean 

at Alpha N Alpha Score 


16 ± 50 140.29 

17i 48 140.41 

18i 56 148.83 

19i 48 146.56 

20i 16 166.77 

21i 8 160.50 


If it can be assumed that this revision of Army Aloha, 
planned to discriminate among superior individuals, is 
even a fairly good measure of terminal status, the range 
of scores is such that differences in predictive value be- 
tween individual items In tests given at the preschool 
level should have meaning. Table 7 and Graph B show the 
mean Alpha scores for subjects grouped according to age at 
the time of the test. The means rise slightly from 16i 
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to 20, arid sharply from 20 to 22. However, the extremely 
high means of the last two age levels are based on only 16 
and 8 subjects respectively. The means of the lower age 
levels are based on approximately 50 cases each. Apparently 
terminal status as indicated by the Alpha test has not been 
reached by 18 years of age, possibly not even by 20 — at 
least for these subjects, most of whom have continued their 
education during these years.* Another possible explanation 
of this rise with age is that a selective factor brought 
more superior children into the study at the later than at 
the earlier ages of the preschool testing program. If such 
a factor exists, the nature of it is entirely unknown to 
the present investigator. However, a selective factor may 
very well have been present at the time of the Alpha test- 
ing. It was probably more Inconvenient for the older sub- 
jects than for the younger subjects to come in for testing. 
The older Individuals who did come In were cooperative be- 
cause they appreciated the nature of the problem studied or 
had research interests of their own. They might be expected 
to have the higher Alpha scores. On the basis of similar 
findings for subjects of these ages' by other investigators 
(91, 54, 18) it is reasonable to attribute at least part of 
he rise In scores to continued mental growth. 

Information obtained from the questionnaire on educa- 
cional, vocational, and recreational Interests and ex- 
periences, which was filled out by each subject, need not 
be discussed In detail. But it is interesting to note that 
even the subjects who made rather poor Alpha scores had had 
at least some high school education, though in many in- 
stances they had not taken an academic course. A number 
with low Alpha scores reported attending vocational high 
schools, and several reported having left high school be- 
cause they lost interest or were not making satisfactory 
progress. However, it appears that for the next generation 
the educational status of the parents will not be as good 
an indication of expected Intellectual level as It has been 
in the past (41, 31). The attempt to educate everyone, 
which has been one aim of our society in recent years, and 
the increasingly rigid enforcement of compulsory education 
laws have decreased the relation between Intelligence ana 
the number of years of schooling, a relation that earlier 
investigations showed to be a useful indication of educa- 
tional achievement. The names of the schools themselves s are 


Thorndike mentions use or disuse of the tvoe of mental skills "which Intelli- 
gence tes-cs measure && a factor affecting data on terminal status# After eav-r 
ing school, many individuals no longer practice these skills. (91) 
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confusing and in no way a guide to the intellectual stand- 
ards students must meet in order to remain in attendance. 

It seems' safe to say that if the war had not intervened 
most of these young people would have been exposed to as 
much education of some sort as they would take, although 
it would be difficult to estimate the quality of that 
exposure. 

Vocational experience, as would be expected, was direct- 
ly related to age and covered a wide range of occupations. 
Ninety-five per cent of the boys and 82 per cent of the 
girls had had some vocational experience If this is de- 
fined as work for remuneration and away from home. At one 
extreme the younger boys reported carrying papers and -the 
girls reported caring for children after school and eve- 
nings. At the other extreme was a young man of 21 whose 
father was dead ajid who was part owner and manager of a 
small Industrial concern. He was supporting himself, his 
mother, and five younger brothers and sisters all of whom 
were In school. One girl of 19 was managing a business of 
moderate size, employing one of her own sisters, and was 
the principal wage earner of her family. 

The Interests, both as to quantity and quality, of those 
who made the highest Alpha scores were what one would ex- 
pect of highly gifted young people. Many of them were en- 
gaging In truly creative leisure-time activities as well 
as maintaining excellent records In school and employment. 
Those with scores of 190 or above Included a pair of twin 
boys, both of whom have since graduated from high school 
at 17 as valedictorians of a class of over three hundred. 
One of the girls, 20 years old at the time of the test, 
had completed three years of work at the University of 
Minnesota and had just been admitted to the Medical School. 
Another girl of 21 had completed a four-year course at the 
university with an exceptionally high record and had begun 
graduate work in one of the biological sciences. A girl of 
19 has since graduated from the university In less than 
four years with an almost straight A record, has already 
published some of her stories and poems, and plays the 
piano exceptionally well. On the questionnaire she listed 
activities, Including many of a purely social nature, that 
filled half the back of the. blank. A boy who had just 
graduated from high school with a B+ average had engaged 
In activities as varied as editorial writing and football. 
The remaining boy in this group, a sophomore in college at 
20, with an excellent record, had the typical Interests of 
a highly Intelligent but extremely introverted personality. 
He listed reading as his favorite leisure-time activity. 
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and had no extracurricular activities according to his re- 
port. The courses he had enjoyed most in college were 
philosophy, psychology, advanced language courses, and 
English literature. He was the only hoy of this group who 
appeared to he even slightly maladjusted. He seemed older 
than 20 and somewhat cynical and world-weary, though he was 
pleasant enough and entirely cooperative. One of the girls 
of this group, whose interests were quite similar to those 
of the hoy just mentioned, also seemed less well adjusted 
than the others. She had completed several years of col- 
lege, had left to go to work, was interested in reading and 
music, and according to her own report was not particularly 
adept at getting along with people. Since that time she has 
requested the help of a psychiatrist because of her un- 
happiness. According to the psychiatrist's report, however, 
the prognosis is extremely favorable. 

Two of the four girls in this group are now married and 
one is engaged. None of the hoys are married, hut all are 
still in school and only one is 21. The early marriage of 
hoys from this social group would he an indication of mal- 
adjustment rather than the reverse. 

All eight of these subjects with Alpha scores of 190 or 
above have fathers who are, or have been at one time, on 
the university staff. The outstandingly good adjustment of 
this group, most of whom had IQ's of over 150 as children, 
is impressive to one who has known them over a period of 
years. This seems particularly noteworthy in the light of 
the recent discussion by Hollingworth and others concerning 
the optimal level of Intelligence from the point of view of 
adjustment (87), which stresses the difficulties of adjust- 
ment of individuals testing over 150. It should be re- 
membered, however, that this group of young people have all 
grown up in a university environment in the families of pro- 
fessional people. One can assume that their natural in- 
terests were fostered at home, if not always at school, and 
that they were able to find others like themselves in a 
university community. It would be Interesting to follow 
these subjects and others who scored only slightly lower on 
the Alpha for another decade ahd compare their careers with 
those of exceptionally bright Individuals followed by Ter- 
man (49) and Hollingworth (48). 

The Interests, achievements, and personal appearance. of 
subjects who tested below 100 on the Alpha, In contrast to 
those of the group discussed above, lead one to believe 
that the differences in score are at least in part in- 
dicative of the total life adjustment of those tested. 
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In nine cases the Alpha scores were below 100. Of these all 
but one were girls. This Is probably due to the greater 
willingness of the girls to come In and also to the fact 
already mentioned — that the boys of this ability range were 
already In the service. Two of the girls had fathers In 
Class I of the occupational scale, but one was an adopted 
child. A pair of twins came from Class III, four more girls 
from Class V, and the one boy from Class VI. This boy had a 
raw Alpha score of 83. He left ‘high school without graduat- 
ing because he lost interest and did not get along well witt 
the other students. He expressed regret that he had not 
transferred to a vocational high school. Although he had 
had considerable work experience of a semiskilled type, he 
had found nothing that appealed to him. He appeared appre- 
hensive about his forthcoming induction Into the Army and 
was anxious to be assigned to some clerical work. His 
highest subscore on the Alpha test was the first one, a 
simple addition test. He made quite a point of arranging 
to be tested when he would be alone. When he appeared he 
seemed 111 at ease and had a very unhappy facial expression. 
A girl in this group, also interviewed alone, had left high 
school after two years of rather poor work. Since that time 
she had held a number of jobs in factories and stores. 
Several of these she had "quit" according to her report. At 
the time she was interviewed she was working as reception- 
ist in a small night club. What appealed to her most about 
this work was the hours. She liked to sleep until noon and 
work late evenings. She explained her frequent change of em- 
ployment in terms of a girl's needing to "get experience," 
but she was unable to explain what she meant by experience. 
If she had any educational or vocational goals It was Im- 
possible for the examiner to discover them in a hour and a 
half's time, though the girl talked very freely. The girl 
who had been adopted into a professional man's family had 
not yet completed high school at 19. Her school record was 
very poor, although she had been tutored frequently, and 
she had attended several summer sessions to make up work 
she had failed. Her leisure-time activities were singing In 
the church choir and sewing. She expected to finish high 
school in approximately four and a half years after en- 
trance and planned to study music after graduation. Her 
mother, who called to discuss the test findings, described 
her as very quiet at home and rather shy with other young 
people. The twins were attending vocational high school, 
listed no extracurricular activities, and expressed in- 
terest exclusively in domestic affairs, such as making 
clothes, marketing, and cooking. The other girls of tie 
group followed along similar trends In their interests as 
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reported by themselves. They liked few school subjects 
other than domestic science, music, and physical education. 

Five of the nine listed no extracurricular activities 
at all. Their preferred leisure-time activities were going 
to the movies, dancing, and visiting friends. These are 
certainly not undesirable pursuits in themselves; neither 
do they require creative ability, sustained attention, or 
very much mental effort. These preferences were markedly 
in contrast to those expressed by the eight subjects with 
the highest scores, who mentioned such activities as com- 
posing music, playing all manner of musical instruments, 
going to concerts, playing chess, camping, and creative 
writing, and, in the words of one of them, hope in the 
future to try "almost anything requiring skill and train- 
ing that I haven't yet had time for." 

The data obtained from the Interests Questionnaire 
confirm the validity of the Alpha scores as a means of in- 
dicating real differences in ability. 

Selection of Validation Groups 

Before analysis of the individual Items of the pre- 
school tests with reference to terminal status, the rec- 
orda of one fifth of the group who' took the Alpha were 
set aside for use in validation of the findings. This 
group of 46 subjects was selected by taking every fifth 
name from an alphabetical list of the subjects' tests. It 
Is referred to as the Alpha Validation Group. Table 8 and 
Graphs C and D compare the distribution of Alpha scores 
of the group set aside for validation and the group on 
which the analysis was made. It will be seen that they do 
not vary materially as to range of scores and central tend- 
ency. 

In addition to the primary terminal status group de- 
scribed on the following page, a group of subjects who had 
had at least one Stanford-Binet (either the 1916 or the 
1937 revision) between the ages of lli and 15i years of 
age were Included In the study as a supplementary vali- 
dation group, m all the comparisons, the latest Binet 
score for each individual was used. Thus, If a boy was 
tested at Hi, 13i, and 14i, the test given at 14i was 
used. There were 50 cases In this group and they are** 
referred to In the discussion of the results as the 
Binet Validation Group. Table 9 gives the occupations 
of the fathers of these subjects. Table 10 gives the 
distribution of Stanford-Binet scores. The Stanford-Binet 
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graph D — Distribution of Alpha Scores of Validation 
Group (Table 8) 
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test Is the most widely used clinical -tool in America and 
samples a wider range of abilities than any group test. 
However, it was given at ages somewhat too young for sat- 
isfactory use as a measure of terminal status. 


Table 8— Comparison of Distributions of Alpha Scores of 
Analyzed and Validation Groups 


Analyzed Validation 


Alpha Scores Group Group 

(N = 180) (N = 4-6) 

75- 84 2 1 

85- 94 1 3 

95-104 5 1 

105-114 10 5 

115-124 17 2 

125-134 21 2 

135-144 23 5 

145-154 27 9 

155-164 22 10 

165-174 28 6 

175-184 11 0 

185-194 9 2 

195-204 4 0 


Mean = 147.61 Mean = 141.89 

SD = 24.62 SD = 26.87 


It seemed wisest , therefore, to use the Stanford-Binet 
group for supplementary study only, keeping in mind that 
actual terminal status had not been reached when these 
tests were given. As mentioned above, even the Alpha 
proved to be related to age for this group. If this study 
had been made when more of the subjects had attained ma- 
turity it would have been more adequate with regard to 
elimination of the effects of age. However, with a war in- 
volving almost the entire young male population as well 
as a good portion of the young women, it is Improbable 
that a group of subjects large enough to make the study 
worth doing could have been reached at a latere time. 





Table 9 — Occupations of Fathers of Subjects 
Tested on Stanford-Blnet 
(N = 50 )* 



N 

% 

% Min- 
neapollst 

I. Professional 

16 

32 

5-4 

II. Semiprofessional and managerial.. 

10 

20 

6.3 

III. Clerical, skilled trades. 

retail business 

8 

16 

37.3 

IV. Semiskilled occupations, minor 

clerical and minor business.. 

ii 

22 

24.3 

V. Slightly skilled trades and oc- 
cupations requiring little 

training or ability 

3 

6 

14.9 

VI. Day laborers of all classes .... 

2 

4 

11.8 

Totals 

50 

100 

100.0 


^Classification of Employed Males m the United States based on the 1920 
Census, Institute of Child Welfare, University of Minnesota. 

"*The percentage of total male population of Minneapolis was taken from Table 
1, p. 17, of Goodenough, Florence L., The Kuhlmann-Bmet Tests for Children of 
Preschool Age A Critical Study and Evaluation. Minneapolis. University of 
Minnesota Press, 1928. 


Table 10— Distribution of IQ's of Group Tested on Stanford-Blnet 

(N » 50 )» 


IQ's Number 

of Cases 

4 

1 

8 

..... 8 

8 

11 

8 

1 

1 

Mean = 120.84 

SD = 18.87 

*The IQ's on the 1916 Stanford-Binet, known to be + oo low at these ages, were 
oorreoted by the method used by Teraisn, L.M. (85, p. 42). 
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IV. COLLECTION AND ANALYSIS OF THE DATA 


Preliminary Discussion 

Before the Alpha test was given, the examiner discussed 
In nontechnical language the problem to be studied. Indi- 
cating what some of the practical and theoretical uses of 
the data would be, why these particular subjects were 
needed to carry out the investigation, and also expressed 
gratitude for theljr cooperation. Including time for answer- 
ing any questions that were asked, the preliminary dis- 
cussion took approximately ten minutes. 

The Interests Questionnaire 

The subjects took an additional twenty minutes to fill 
out the questionnaire of vocational, educational, and rec- 
reational Interests and experiences. (See Appendix A.) This 
was done very Informally, and any questions regarding the 
blank were answered individually. Having the subjects fill 
out the questionnaire In advance of taking the test served 
several purposes. It made it possible to adhere rather 
rigidly to the testing schedule. If anyone was late he 
could finish the questionnaire after taking the test. In 
this way It was possible to keep the good will of the sub- 
jects, who were very busy and frequently had other engage- 
ments following the examining period. Only a few were more 
than ten minutes late. This procedure also served to es- 
tablish a mental set — getting the subjects Into the swing 
of using a pencil and answering questions — and rid of any 
self-consciousness that might Interfere with their best 
performance. Most of the subjects appeared to take the 
questionnaire seriously and to do their best to give ac- 
curate and complete answers. Various Individuals took from 
five to twenty minutes to complete It. 

Administration of the Test 

The Wells revision of the Army Alpha (96) requires only 
21± minutes of actual testing time. Reading the di- 
rections and the pauses between subtests require five or 
six minutes. Because the time limits for some of the sub- 
tests are very short, only ±i minutes In several cases. 

It is particularly Important that timing should be ac- . 
curate. To Insure accuracy a stop watch was used. The num- 
bers tested at any one time, never more than fifteen, were 
small enough to enable the examiner to observe that every- 
one was ready to begin when the signal was given and to 
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make sure that everyone stopped at exactly the same time. 
Timing was probably more accurate than Is usually possible 
In the administration of a group test to a large number of 
sub 3 acts. 


Reporting Test Results to the Subjects 

Each subject was sent a report of his test results. The 
report Included his percentile rank In terms of the norms 
for the general population given on the scoring key and a 
psychograph of his score on each of the subtests. The 
graph was prepared by converting the raw score on each 
subtest Into the percentage of the possible score and plot- 
ting this percentage on a chart constructed for the pur- 
pose. This was done In order to give at least a partial 
answer to the question so often asked by the subjects con- 
cerning which of the tests they did best. Since there are 
no norms for Individual subtests, all that could be done was 
to show each subject his relative standing on the different 
parts of the test, i.e., which subtest scores contributed 
the most to his total score. Each subtest was given a 
descriptive name that would recall to the subjects the 
nature of the tasks involved. The psychograph was made in 
duplicate, and one copy was sent to the subject and the 
other filed with the subject's record at the institute. 

The duplicate proved helpful when certain Individuals 
wished to discuss the test results over the phone. The sub- 
jects were told at the time of the examination that after 
receiving the psychograph, they might telephone for a con- 
ference regarding their scores. Quite a number availed 
themselves of this privilege. In line with the permanent 
policy of the institute no numerical results except per- 
centile rank were given out. What each subject could expect 
to achieve, assuming that his abilities had been adequately 
tested, was discussed with him In general terms at the 
conference. Some felt, with justification, that they were 
not achieving as much as might be expected on the basis of 
their test standings, either the standing on the Alpha test 
or on tests given at earlier ages. Others were trying to 
push themselves too hard and had become discouraged with 
the results. Still others lacked confidence In themselves 
and responded well to reassurance that they diq. have enough 
ability to succeed with their plans. They were given 
guarded but honest answers with respect to these matters; 
in each Instance they were reminded that personality traits, 
Interests, physical energy, special abilities, and work 
habits, as well as general intellectual status, affect 
achievement. A number of parents called to discuss the test 
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findings of their children and to give additional informa- 
tion concerning them. All these data were recorded and 
preserved. 


Recording the Data 

For each subject who reported for the Alpha test and 
for each case in the Binet Validation Group a summary sheet 
was prepared on which was recorded the following informa- 
tion: 

1. Identifying data — name, sex, birth date, iauher’s 
occupation (description and class), present address, 
and telephone number. 

2. Preschool test data — for each of the nine half-year 
age levels from li through 5i, the test results 

In terms of IQ or IQE were recorded for four tests 
(Forms A and B of the Minnesota Preschool Scale, the 
Merrill-Palmer Performance Tests, and the Kuhlmann— 
Binet ) . 

3- Terminal status data- — besides the primary measure of 
terminal status, the Wells revision of Army Alpha, 
both 1916 and 1937 revisions of the Stanford-Binet 
test results, and years of education completed (from 
the questionnaire) were recorded. For those who had 
taken the battery of tests given high school seniors 
by the University Testing Bureau, the results of the 
American Council Psychological Examination, 1937 
edition, the English Cooperative Test, 1937-38, Form 
OM, and the high school percentile rank were re- 
corded.* Stanford-Binet test results were recorded 
in terms of IQ- All other test scores were raw 
scores; each subtest was recorded separately in ad- 
dition to the total score. 

Item analysis sheets were prepared for recording the 
passing or failing of each item. This sheet had space at 
the top for a case number to coincide with that on the sum- 
mary sheet and for all terminal status data. Each Item on 
each of the preschool tests was given a code number. The 
item analysis sheets gave the code numbers with space after 
each item for recording plus (+) for passing and minus (-) 
for falling each item. A separate item analysis sheet was 
made out for each subject at each age level of testing'.’ 
Thus, if J ohn Brown had Form A of the Minnesota ‘test at 

Through the courtesy of Dr. John Darley, at that tune director of the Univer- 
sity Testing Bureau, records of our subjects who had been given these tests were 
mad© available for study. 
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3 years of age, Form B and the Merrill -Palmer at 34, and 
both Form A and Form B of the Minnesota at 54, three item 
analysis sheets were filled out for him. Sex and father’s 
occupational class were also recorded on these forms. Thus 
all the information required for sorting the data into 
various subgroups was given on each item analysis sheet. 

Several months were required for scoring the Alpha tests 
and checking each score, making the psychographs and mail- 
ing them, conferring with subjects regarding test results, 
and recording the data on the summary and item analysis 
sheets. Actual analysis of the data was begun in the fall 
of 1943. The following section describes the preschool data 
used and the procedures followed in analyzing the data, in 
chronological order. Chapters V and VI are concerned with a 
detailed account of the results of ths analysis. 

Preschool Data 

Scores on items in both forms of the original Minnesota 
Preschool Beales before the omission of three tests not in- 
cluded in the published ■scale (44) were analyzed in this 
study. There were twenty-nine tests originally, made up of 
224 items in each scale — a total of 448 items for analysis. 
Items for which there was differential scoring were counted 
once for each score. For example, a child was given one 
point for making a two-block tower, two points for making a 
three-block tower, etc. Complete descriptions of the test 
items and procedures for administration and scoring them 
are given In Appendix B. 

Incomplete testing and failure to record each separate 
Item as failed, passed, or omitted, as required In the 
standard procedure for administration of the Kuhlmann- 
Binet, made the data from this scale not comparable with 
the data from the Minnesota Preschool Scale. The Kuhlmann- 
Binet material was therefore left for a separate study. Not 
enough of the subjects who -reported for the Alpha had been 
given the Merrill-Palmer Performance Tests to warrant in- 
clusion of the latter In the analysis. 

Since the Minnesota Preschool Scale is a point scale, 
theoretically every child is given every test Item regard- 
less of his age. In the published scale rules were given 
for the omission of a few tests that were obviously beyond 
the ability range of the younger children. This was done to 
avoid negativism and to shorten the test for the younger 
children. Limits of testing (see Appendix B) applying to 
individual Items within tests were also given In the manual 
(44). However, during the standardization procedure all 
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items of every test (with the exception of those beyond the 
ability range of the younger children) were given to every 
child. The tests used in this study are all standardization 
tests, and therefore represent complete testing on all 
tests within the child's range of ability. Incomplete tests 
and tests marked unreliable on the basis of behavior rat- 
ings secured at the time of administration have been elim- 
inated. 

The group used for selection of the items was comprised 
of 180 cases. The first step in the analysis of the data 
was to sort the item analysis sheets into half-year age 
levels, from li to 5£, the ages at which the Minnesota 
Preschool Scale was given. Then the numbers and per- 
centages passing and failing each item at each age level 
were computed. To facilitate study of the age changes, 
graphs showing the percentages passing at successive age 
levels were made for each item. These graphs are given in 
Appendix C. 

Choice of Critical Levels for Analysis 

Three critical age levels were then selected In the fol- 
lowing manner: the age at which closest to 50 per cent of 
the subjects passed each Item was selected as the middle 
age; then one age level above and one below were selected. 

At the extremes two levels above or two below the age at 
which closest to 50 per cent passed were used. Choice of 
these three levels at which to test the predictive value 
of each Item insured dichotomies of moderate size and per- 
mitted validation at the most appropriate ages. 

Comparison of Alpha Scores of Subjects 
Passing and Falling Each Item 

The next step in the analysis was to compute the mean 
Alpha scores (using raw total scores) for those passing 
and those failing each item at each of the three critical 
age levels. Then the difference between the two means was 
found and the direction of the difference was noted. A list 
was made of all Items showing a positive difference in means 
for each age level. By a positive difference Is mea.nt a dif- 
ference indicating that those passing a given Item had a 
higher mean Alpha score than those failing It. The list of 
Items showing a positive difference between mean Alpha 
scores of passing and failing groups for Forms A and B of 
the scale is given In the first column of Tables 11 and 
12 . 
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Determining the Relationship of Each Item 
to the Criterion Score 

Because of the small number of cases available at any 
single age level it was not possible to determine directly 
the significance of the differences. Therefore biserial 
correlation was used to find which items were sufficiently 
related to the criterion scores to warrant selection for a 
new scale. The biserial correlations and their respective 
standard errors are given in Tables 11 and 12.* Those items 
yielding correlations of more than three times their stand- 
ard errors were listed in three columns for each age level: 
(1) those over +.70, (2) those between +.50 and +.70, and 
(3) those between +.30 and +.50. (See Tables 13 and 14. ) 

The items listed only in column 3 were discarded, for they 
had too little predictive value for use in a new scale. 

For the most part the same items were found in both column 
1 and column 2, and most of their blserial correlations 
were much more than the conventional three times their 
standard errors. In a few cases items yielded correlations 
between +.50 and +.70 only. Inspection shows that the items 
with high biserial r's group themselves according to the 
task required. Similar items in both forms of the test tend 
to have high blserial r's. There are surprisingly few dis- 
crepancies between equivalent tests in the two forms. Ex- 
perience with the test indicates that some items in one 
form are superior to those In the other. Other discrepan- 
cies are probably best explained as sampling errors because 
of the small number of cases at single age levels. Table 15 
lists the selected items from Forms A and B. In spite of 
the discrepancies mentioned above, where Items from one 
form of the scale yielded high blserial r's and the corre- 
sponding Items In the other form did not, in making tne 
final choice the best selection of items was obtained by 
considering together like Items in both forms. +1 The indi- 
vidual Items selected will be discussed In detail irf 
Chapter VI. 


*Soper'8 correction for blserial r when the number oi cases is small was used 
for a nu&ber of items and the results compared with those secured by use of the 

usual f onn.ua!, r = (HlAIES. ( 58 ). The values were very little changed by this 

procedure, probably because all the dichotomies involved were moderate* Since 
the magnitude of the changes was not great enough to affect the selection of 
items wi.th high predictive value, the correction was discarded and the above 
formufa was used throughout* 

t Some tests include a number of items presumably of the same level of diffi- 
culty* Others are made up of items of varying degrees of difficulty* In the 
first case, more than half of the items m a test were required to have high 
biserial r's to be selected; in the second case, each item was treated as 
individual test. 
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203 civil 

203 Juggler 

204 regard 
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words . 84 +.00 

sentences .42 +.17 



Table 18— Biserial Correlations for Items Showing a Positive Relationship to the Criterion Score 
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71 cold .17 ±.18 .06 ±.16 

73 thirsty .38 +.14 

73 trolley car .34 +.15 
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Table 13 — Items with Blserlal r 's Three or More Times 
Their Standard Errors 
FORM A 


Age 

N 

+.70 arid Over 

+ .50 

to +.70 

+.30 

to +.50 

Item 

No. 

r 

Item 

No. 


Item 

No. 

r 

li 

10 

145 

. 97± . 10 

28 

.61+. 18 







74 

• 58± • 18 



2 

13 

10 

.90±.03 

135 

.59±.ll 





12 

.90+. 03 

93 

o54±.12 





13 

.90+. 03 







39 

. 90±. 03 







41 

.90+. 03 







48 

.90±.03 







144 

.90+. 03 







145 

,70±.03 





2k 

12 

20 

.88+. 02 

22 

.67+. 10 

16 

.30+. 04 



21 

.88+. 02 

31 

.63+. 10 

109 

.47+. 14 



146 

•75±. 07 

32 

.60+. 12 

177 

.451.15 





49 

.63+. 10 







57 

.62±.ll 







104 

.S2+.11 







110 

.55+. 13 



3 

33 





71 

.351.11 







83 

.351.11 







160 

.471.10 







165 

.391.11 

3 k 

22 

57 

.76±.05 

17 

.621.08 





106 

. 96±*04 

80 

.67±. 06 





121 

.93+. 04 

81 

.65+. 07 





161 

.70+. 06 

82 

•56±.10 







83 

.561.10 







88 

.581.10 







100 

.601.09 







105 

.531.10 







108 

.531.11 







110 

.58+. 09 







112 

.501.11 







115 

.531.11 







118 

.501.12 







119 

.661.07 







123 

.56+. 10 
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Table 15 — Continued 


Age 

N 

+.70 and Over 

+ .50 

to +.7Q 

+ .30 

to +.50 

Item 

No. 

r 

Item 

No. 

r 

Item 

No. 

r 





124 

•66±.08 







147 

•53±.ll 







180 

.52i.ll 







186 

.60+. 09 



4 

26 

24 

.701.05 

83 

.641.07 

45 

.38+. 12 



126 

.76±.04 



59 

.451.12 



127 

.71±.06 



108 

.461.11 



155 

.81+. 02 



116 

.431.12 



223 

.841.00 



123 

.481.11 







171 

.491.10 







182 

.40+. 12 

4 £ 

28 

47 

.851.01 

155 

.581.09 

60 

.411.12 



154 

.861.01 

156 

•58i.09 

61 

.361.12 





157 

.52±.02 

116 

•44±.ll 





158 

.581.08 

120 

.44+. 11 





159 

. 68+ . 05 

126 

.44+. 11 





168 

.66+ *07 

148 

.36+. 12 





169 

•56±.09 

171 

.47±. 11 





170 

.50+. 10 

192 

.40+. 10 





172 

. 671 . 06 

195 

.40±.10 





173 

. 611 . 08 

207 

.45±.09 





1S6 

.62+. 05 

210 

.48+. 11 





211 

.66+. 07 

215 

.39+. 10 





222 

.59+. 08 



5 

32 

63 

.70+. 04 

18 

.62+. 02 

19 

.S6±. 12 





62 

• 55±.09 

61 

.41±.ll 





64 

.52+. 08 

154 

.37±. 11 





172 

.63+. 06 

167 

.37±.10 





193 

. 621.05 

168 

.37±.ll 





195 

.501.08 

174 

•46±.08 





199 

.501.07 

184 

.34+. 11 





212 

.531.09 

215 

.48+. 10 

54 

28 

193 

.731.04 

62 

.501.10 

19 

.45+. 11 



207 

.71+. 05 

128 

.681.10 

60 

.44+.11 
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Table 13 — Continued 


Age 

N 

+ .70 

and Over 

+ .50 

to +.70 

+.30 

to +.50 

Item 

No. 

r 

Item 

No. 

r 

Item 

No. 

r 



208 

.794. 03 

153 

.514.09 

61 

.434.11 



211 

.92±.01 

168 

.574.08 

64 

.424.11 



218 

.73+. 05 

171 

.604.08 

148 

.484.10 





173 

.514.10 

172 

.38+. 12 





184 

.514.10 

179 

.41+. 10 





187 

.58+. 09 

188 

.404.12 





190 

.514.08 

212 

.414.12 





192 

.60+. 06 

215 

.464.11 





194 

.63+. 06 







205 

. 68±.06 







206 

.50+. 10 







217 

.65+. 07 



Table 

14 — Items with Biserial 

r’s Three 

or More 

i Times 




Their Standard Errors 







FORM B 





+ .70 

and Over 

+.50 to +.70' 

+.30 

to +.50 



Item 


Item 


Item 


Age 

N 

No. 

r 

No. 

r 

No. 

r 

1± 

9 

9 

1.014.10 

229 

.564.14 





13 

.994. 07 

249 

.634.11 





14 

1.014.10 

369 

. 524. 16 





132 

1.014.10 







140 

1.014.10 







141 

1.014.10 





2 

12 

2 

1.114.15 

29 Q 

.504.14 

253 

.454.15 



10 

1.114.15 

402 

.504.14 





49 

.804.03 

448 

. 504 . 15 



2£ 

18 

13 

.821.00 

229 

.674.07 

232 

.'424.12 



25 

.82+. 00 

241 

.564.10 

254 

.484.11 



26 

.82+. 00 

259 

.564.10 

263 

.484.11 


” ** 

106 

.794.03 

331 

.534.11 

308 

.494.13 



109 

.874.00 

337 

.57+. 10 

345 

.454.12 



110 

.77±.03 

338 

.654.06 

400 

.454.14 



111 

1.00+.10 

356 

. 55+ . 11 
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Age 

N 

+.70 

and Over 

+.50 

to +.70 

+.30 

to +.50 

Item 

No. 

r 

Item 

No. 

r 

Item 

No. 

r 



130 

.82*. 00 

399 

•53±.ll 





131 

.741.04 

448 

.55+. 10 





135 

« 321 * 00 







136 

.82± 00 







140 

.771.03 







141 

.751.05 







146 

.791.04 







147 

.711.04 







160 

.721.06 







161 

1.011.07 







77 

.851.01 





b 

22 

23 

.751.04 

281 

.50*. 11 

309 

.491.11 



122 

1.051.07 

311 

.56±.Q1 

320 

.431.13 





341 

.52*. 11 

321 

.411.13 





342 

.52*. 11 

345 

.411.13 





386 

.62*. 08 

385 

.461.12 





387 

• 54±. 11 

399 

.48*. 09 





442 

.66±.07 



3i 

21 

51 

.801.03 

241 

.571.10 

283 

.48*. 12 



106 

.831.02 

248 

.581.10 

303 

.47*. 11 



107 

.701.05 

266 

.581.10 

304 

.47*. 11 



108 

.72±.06 

305 

.661.06 

313 

.45*. 12 



112 

.721.06 

307 

.581.10 

335 

.43*. 12 



113 

.84±.01 

320 

.691.07 

342 

.49*. 12 



162 

.881*01 

328 

.681.07 

358 

.45*. 13 



163' 

1.061.08 

333 

.521.10 

371 

.48*. 12 



164 

.701.07 

338 

.521.10 

385 

.47*. 12 



175 

. 821.02 

339 

.541.10 

404 

.49*. 11 



182 

.72+. 06 

341 

« 651 . 08 

437 

.42*. 13 



184 

.761.02 

343 

.511.12 





214 

.741.05 

345 

•66+.06 





218 

.771.04 

409 

.611.09 







433 

.64+. 08 


• 

4 

10 

83 

.71 ±09 

246 

.581. la 





108 

.811.03 

268 

.581.12 





112 

.711.09 

277 

.541.16 
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Table 14 — Continued 


Age 

N 

+ •70 

and Over 

+.50 

to +.70 

+.30 

to +.50 

Item 

No. 

r 

Item 

No. 

r 

Item 

No. 

r 



118 

.71±.07 

281 

.58+. 12 





119 

.811.03 

282 

.67*. 10 





143 

. 99± • 07 

283 

.681.10 





181 

. 81± • 03 

319 

.54±.16 





182 

o 81+ *03 

321 

.51*. 16 







357 

.52*. 16 







378 

.69*. 10 







407 

.69*. 10 







409 

.68+. 10 







433 

. 55* .15 







438 

.631.12 



4* 

27 

60 

.76+ .04 

248 

. 66*. 06 

242 

.43*. 11 



64 

•78±.02 

322 

.50*. 10 

243 

.341.12 



65 

.78±.02 

324 

.59±.08 

258 

.461. 11 



173 

.75+. 02 

348 

.63*. 07 

261 

.37±.12 



189 

.84+. 00 

349 

.63*. 02 

283 

.38+. 12 



208 

.72+. 04 

350 

.52*. 10 

287 

.43+. 10 





351 

.53*. 10 

307 

.43+. 11 





352 

.54*. 09 

319 

.37+. 12 





391 

.56*. 09 

347 

.40+. 12 





392 

•55*.09 

353 

.48+. 10 





395 

.50*. 10 

372 

.49+. 08 





398 

.51*. 09 

373 

.49+. 08 





403 

.591.08 

393 

•42±.12 





437 

.61*. 08 

394 

.371.12 







396 

.48±.10 







409 

.43+. 12 







429 

.39±.ll 







431 

.421.11 







433 

.41+. 12 







443 

.44t.ll 







444 

.48±.10 







446 

.361.12 

5 

22 

211 

.76+. 06 

276 

.58*. 10 

344 

.421.13 





350 

.55*. 10 

353 

.481.12 





431 

.671.09 

410 

.491.12 


•7ft 






Table 14— Continued 


Age 

N 

+ .70 

and Over 

+ .50 

to +.70 

+.30 

to +.50 

Item 

No. 

r 

Item 

No. 

r 

Item 

No. 

r 





435 

.76±.06 

412 

.47*. 10 





436 

.60±.09 

413 

.471.10 







429 

.461. 12 







430 

.471.14 







439 

.471.12 

5i 

22 

62 

.701.06 

271 

.551.10 

' 

.421.11 



153 

.87+. 00 

280 

.50*. 11 

r 

.421.13 



174 

.701.06 

288 

.671.07 

269 

.461.11 



179 

.97+. 04 

294 

.601.07 

285 

.421.13 



191 

.71+. 04 

373 

.66+. 07 

352 

.421. 12 



200 1.00+.07 

393 

.66+. 07 

392 

.491.11 



208 

. 86±.01 

394 

.601.07 

413 

.401.12 





411 

.611.09 

416 

.361.12 





417 

.501.10 

422 

.37+. 12 





429 

.56+.10 

436 

.421.12 





430 

.601.09 

439 

.471.12 





441 

.551.10 




Table 15 — Selected Items (Forms A and B) 


AgesJLs^&jr.: 


Ages 3-4: 


Ages_4i-5i[ : 


Digit Span 
Incomplete Pictures* 

Mutilated Pictures 

Response to Pictures (naming nouns only) 
Imitative Drawlngt 
Block Building: tower 

Tracing a Form 

Block Building: 3- and 6-cube structures 
Colors 

Discrimination of Forms 
Definitions 

Picture Puzzles: rectangular series 

Giving Word Opposites 
Absurditi es 
Directions 

Picture Puzzles: diagonal series ** 

Knox Cube Imitation 

Vocabulary 


*Found good in B only* Used m both A and B m validation, 
tponnd good in A only. Used in both A and B in validation. 






V. VALIDATION 


Turning then to the Alpha Validation Group of forty-six 
cases, the next step was to calculate, for each age level 
and each form, the correlation between the total number of 
items passed on the original scales and the Alpha scores 
and the correlation between the selected items and Alpha 
scores. Rank order correlation (rho) was used because of 
the very small number of cases available at each level. To 
secure larger numbers of cas es. results from combinations 
of two and three age levels were also calculated. However, 
changes with age are so rapid during the preschool period 
that combining into one group children Who vary in age by 
as much as one year gives undue advantage to the older 
children and tends to decrease the correlation. The use of 
the IQ-Equivalents would have solved this difficulty for 
the total scale correlations, but no IQ-Equivalents exist 
for the selected Items and therefore comparisons between 
the total scales and the selected items would not be pos- 
sible. Tables 16-18 give the comparison of correlations of 
the total Item count (number of Items passed from the total 
scale) with the Alpha scores; and the selected item count 
(number of selected Items passed) with the Alpha scores. 
This was done for each age level of each form separately, 
and for combinations of two and three age levels. 


Table 16— Comparison of Correlations of Total Items and 
Selected Items with Criterion (Alpha) Scores* 




FORM A 




FORM B 


Ages 

N 

Total Selected 
Items Items 

Ages 

N 

Total 

Items 

Selected 

Items 

li • • • 

3 

-.50 

+.50 

1^ - . . 

3 

-1.00 

-1.00 

2 

4 

+*40 

+ .40 

2 

4 

+.80 

+.80 

2k ... 

2 

• • * * 

.... 

2i . . . 

6 

-.14 

-.69 

3 

8 

-.10 

+.02 

3 

4 

+ .40 

+.40 

3i . . . 

5 

-.10 

+.17 

3jjr » . , 

6 

-.40 

-.40 

4 

6 

-.03 

+.26 

4 

4 

+.49 

-.37 

4i ... 

6 

+*94 

+.77 

4^ ... 

6 

+.71 

+.81 

5 .... 

7 

+.56 

-.18 

5 .... 

4 

+.40 

+.35 

5k 

7 

+*18 

+.43 

5 * ... 

5 

+.40 

+.40 


* These correlations are lapsed on the cases of the Alpha Validation Groups- 
the 46 cases, selected at random. iron ■che total group tested, which were not used 
for the selection of itaas. The 11*8 do not total 46 since some children had 
tests at more than one age level. 


72 



VALIDATION 

Table 17 — Comparison of Correlations of Total Items and 
" Selected Items with Criterion (Aloha) Scores* ~ 
(Two Aee Levels Combined? 




FORM A 




FORM B 




Total 

Selected 



Total 

Selected 

Ages 

N 

Items 

Items 

Ages 

N 

Items 

Items 

lk, 2 . 

. 7 

+.21 

+.57 

li,2 

.. 7 

+.37 

+.29 

2i,3 . 

.10 

0 

+.11 

2k, 3 

..10 

+.27 

+.39 

34*4 • 

.11 

+.34 

+.38 

3kA 

..10 

+.43 

+.14 

4±,5 . 

.13 

+.52 

+.16 

4i,5 

..10 

+.51 

+.46 

54 • • • 

. 7 

+.18 

+.43 

5k .. 

.. 5 

+.40 

+.40 

See note. Table 16. 






Table 18- 

— Comparison of 

Correlations 

of Total Items and 


Selected Items with Criterion (Alpha) 

Scores* 



(Three Age Levels Combined) 





FORtTA 




FORM B 




Total 

Selected 



Total 

Selected 

Ages 

N 

Items 

Items 

Ages 

N 

Items 

Items 

14 #2* 




14*2* 




2k .. 

9 

+.32 

+.62 

24 ■ 

.. 13 

+.41 

+.43 

3,3i, 




3, 3k, 




4 ... 

19 

+.34 

+ .39 

4 .. 

. 14 

+.24 

+.09 

4&,5, 




4i,5, 




5k .. 

20 

+.39 

+.20 

54 • 

. 15 

+.47 

+.46 


* 

See note. Table 16. 


In a further attempt to eliminate the age factors and 
make It possible to combine all cases over the entire age 
range, partial correlation was tried, using the following 
variables: (1) score on the preschool test, (S) age at 
taking the preschool test, (3) score on the Alpha test, and 
(4) age at taking the Alpha test. Second order partial cor- 
relation with both age factors cancelled out yielded minus 
values. Correlation between age at first test and score on first 
test in terms of the total item count or selected Item count 
was so high that other relationships did not emerge. Inspec- 
tion of some of the zero order correlations suggests a_so that 
the relationships between some of the variables are not recti- 
linear, and thus the use of partial correlation is Invalidated. 

Another age factor makes combination of age groups a 
questionable procedure. Because only sixteen years had 
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SELECTING ITEMS IN PRESCHOOL TESTS 

elapsed since collection of the preschool data was begun, 
only subjects who were under 18 when the Alfcha test was 
given could have taken tests when they were li years of 
age; therefore, those tested at the earliest ages have 
lower Alpha scores than those who entered the preschool 
program at later ages, and consequently were older at the 
time of the Alpha testing. The group who took the pre- 
school tests at the later ages only include subjects who 
took the Alpha over the total range of ages in the sample, 
from 16i to 22 years of age. Owing to the narrower range 
of Alpha scores at the younger ages, the differences are 
probably more discriminating than those found at the older 
age levels. 

In the light of these considerations it is with seme 
misgivings that the correlations for all ages combined for 
total item count with the Alpha scores compared with the 
correlations for all ages combined for selected items 
with the Alpha scores are given in Table 19. 


Table 19 — Comparison of Correlations of Total Items and 
Selected Items with Criterion (Alpha) Scores 
(All Ages Combined) 



FORM A 



FORM B 



Total 

Selected 


Total 

Selected 

Ages N 

Items 

r* 

Items 

r 

Ages N 

Items 

r 

Items 

r 

l£-5£..48 

+.31 

+.25 

li-5i..41 

+.33 

+.35 


♦ 

All r»s Pearson product-moment formula. 


As would be expected because of lack of control of the age 
factors, the correlations are rather low. It Is true that 
the positive relationship between age and score on the 
Alpha test would tend to increase the correlations. However, 
It seems probable that the use of the item count as a score 
on the preschool tests far outweighed the affect of the 
positive relationship between age and score on the Alpha. 

The use of the item count gives a decidedly greater advantage 
to older children and therefore tends to decrease markedly 
the total correlations. Also, a sampling error In the mid- 
dle age range (ages 3, 3±, and 4) lowers the total corre- 
lations. That the negligible correlations shown In the 
middle age range (see Table 16) are due to sampling errors, 
rather than to lack of items with predictive value at those 
age levels or to some Intrinsic change In children of those 
ages, is shown by Inspection of correlations for comparable 
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VALIDATION 

Table 20 — Comparison of Correlations of Total Items and 
Selected It emj&B i Criterio n (Stanford -Blnet ) 


Scores 




FORM A 



FORM B 



Total Selected 


Total Selected 

Ages N 

Items 

Items 

Ages N 

Items 

Items 

li ... 2 

.... 

« « • • 

Ik ... 2 

• • f « 

.... 

2 • » * • 3 

+.50 

-.50 

2 .... 4 

-.40 

-.40 

2*r • • * 5 

+.60 

+.64 

Zk •• • 5 

+.60 

-.20 

3 • • • • 6 

+.53 

+.64 

3 4 

-.65 

-.65 

3i 7 

+.78 

+.72 

3k ... 5 

+.60 

+ .10 

4 .... 13 

+.59 

+.05 

4 10 

+.75 

+.54 

A-h ... 5 

+.10 

+.10 

4 i ... 4 

+.80 

-N80 

5 .... * 13 

+.74 

+ .73 

5 .... . 10 

+ .79 

+.92 

5:2 ... 11 

+.75 

+.71 

5 k ... 4 

-.40 

-.80 


ages, using various predictive measures presented In Mental 
Growth from Two to Fourteen Years, Part II (42) on a much 
larger and more adequate sample. The correlations there do 
not show any peculiarity at those age levels; rather, there 
Is a gradual upward trend with Increasing age at first test. 

Tables 20-23 show the corresponding correlations at Indi- 
vidual age levels and for combined groups In both forms for 
the Binet Validation Group. Correlation of Alpha scores and 
Stanford-Blnet IQ’s for 134 cases on whom both scores were 
available yielded a value of +.57. A correlation of this mag- 
nitude on this fairly homogeneous sample Indicates that these 
tests are at least to some extent measuring the same abilities.* 

To determine the effect of the inclusion of enough Items 
of the same type as those found to have high predictive 
value. In order to restore the scale to Its original length, 
the appropriate formula In Kelley (58, p. 200) was applied. 
A reliability coefficient was obtained by correlating the 
selected Item count for 20 children who had had Forms A and 
B of the scale at the same ages* The coefficient obtained 
was +.80, remarkably high for a small sampling of homo- 
geneous cases. The correction was therefore negligible, for 
It raised the correlations only a point or two. Obviously 
the reliability of the Minnesota Scales (for the standard- 
ization group an average reliability coefficient of +.89 
was reported for the total scale) is so high for the total 
score or any part of that score that the addition of more 
iteins of the same type will not increase its validity. To 
do so new and different Items will have to be added. 

*The correlation between Alpha and 1937 revision (N = 50, r = + .67) was 
considemoly higher than for the 1916 revision (H = 84, r = +.47)* The 
difference is probably a reflection of efforts to improve the new test at 
the upper ages. 
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Table 21 — Comparison of Correlations of Total Items and 
Selected Items with Criterion (Stanf ord-Blnet ) Scores 
(Two Age Levels Combined) 


FORM A FORM B 


Ages 

N 

Total Selected 
Items Items 


N 

Total Selected 
Items Items 

14,2 

5 

-.10 

-.30 

14,2 

6 

-.49 

-.44 

24,3 

11 

+.44 

+.55* 

24,3 

9 

+.08 

-.04* 

34,4 

20 

+.42 

+.11 

34,4 

15 

+.58 

+.46 

44,5 

IS 

+.56 

+.59 

44,5 

14 

+.74 

+.81 

54 

11 

+.75 

+.71 

54 

4 

-.40 

-.80 


r Both items selected for ij, 2, Zf, and 3, 3-g, 4 groups used. 


Table 28 — Comparison of Correlations of Total Items and 
SeiicTed Items with Criterion (Stanf ord-Blnet ) Scores 
(Three Age Levels Combined) 




FORM A 




FOM B 


Ages 

N 

Total Selected 

Items Items 

Ages 

N 

Total Selected 
Items Items 

14,2, 
2i . • 

10 

+.05 

-.n 

14,2, 

24 .. 

11 

+.03 

-.li 

3*,34, 

4 ... 

26 

+.39 

+.17 

3,34, 

4 o • * 

19 

+.35 

+.22 

44,5, 
54 • « 

29 

+.65 

+.68 

44,5, 
54 • • 

18 

+.69 

+.74 

Thble 23 — Comparison of Correlations of 

Total Items and 

Selected Items with Criterion (Stan! ord-Binet ) Scores 


(All Ages Combined) 


FORM A FORM B 


Ages 

,N 

Total Selected 
Items Items 
r* r 

Ages 

N 

Total Selected 
Items Items 
x r 

14-54 

65 

+.18 +.27 

14-54 

48 

+.11 

+.14 


H t 

All r's PeareODj product-moment, -formula, 
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VI DISCUSSION OF THE RESULTS 

general Requirements In Tests for Young Children 

Constructors of mental tests and clinicians agree that 
to gain the cooperation and test efforts of preschool 
children, tests designed for them must be intrinsically in- 
teresting. Older children can be motivated by appealing to 
their spirit of competition and pride in performance, but 
the little child must want to comply. Tests must be short 
and varied if the child's interest is to be maintained. 
Except in tests designed to measure comprehension, direc- 
tions must be brief and simple in order that all children 
understand what is required of them. Tests' that produce 
self-consciousness should be eliminated entirely, since the 
emotion provoked defeats the purpose of the test. 

Types of Material Suitable for Use 

Kuhlmann (59) classifies intelligence test items in the 
following manner: those which sample previously acquired 
knowledge; those which demand a new use of previously ac- 
quired knowledge; and those which require a new mental 
operation entirely independent of previously acquired 
knowledge and skill. The first type of item is less suit- 
able for young children than for older children. Oppor- 
tunities for acquiring information are less constant for 
preschool children than for children of school age. Verbal 
expression is also limited. The brief time they have had 
to practice their newly acquired ability to use symbols 
places a further limitation on this type of item. The third 
type is ideal, .since it eliminates the factor of varying 
experience, which may place some children at an advantage, 
and also requires adaptation to a new situation, considered 
indicative of intelligent behavior since Binet’s time. No 
doubt tests of this type have much to recommend them, but 
they are also rare, and it would be exceedingly difficult 
to find enough of them to make up a scale of general in- 
telligence. The second type of item mentioned by Kuhlmann 
shares the advantage of requiring a new adaptation but has 
the disadvantage of not eliminating the factor of differen- 
tial opportunities to acquire the knowledge and skills re- 
quired to accomplisn the task. 

Verbal versus Nonverbal Test Items 

On the basis of the item analysis, seventeen, of the 
twenty-nine tests were retained. (See Table 34. ) Of these 
seventeen, eight are classified as nonverbal (requiring no 
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SELECTING ITEMS IN PRESCHOOL TESTS 


Table 24 — A Comparison of the Predictive and 
Nonpredlctlve Tests' 


Predictive Tests Nonpredlctlve Tests 


Imitative drawing'* 

Block building (2 parts ) 
Response to pictures 
(nouns) 

Knox cube Imitation* 
Discrimination of forms* 
Naming colors 
Tracing a form* 

Picture puzzles (rectan- 
gular )* 

Incomplete pictures 
Digit span 

Picture puzzles (diagonal)* 

Definitions 

Absurdities 

Mutilated pictures* 

Vocabulary 

Comprehension of direc- 
tion® 

Giving word opposites 


Pointing out parts of the body 
■Pointing out objects In pictures 
Naming familiar objects 
Copying drawings (borderline)* 
Response to pictures (verbs) 
Obeying simple commands 
Comprehension 

Naming objects from memory 
Aesthetic comparisons 
Recognition of forms 
(borderline )* 

Paper folding* 

Imitating position of clock 
hands 
Speech 


* Nonverbal bests.j 


language response) and nine as verbal. Since there were 
only twelve nonverbal tests In the original scale. It Is 
at once obvious that a larger proportion of nonverbal than 
of verbal tests were selected. Furthermore, two of the 
four nonverbal tests eliminated were borderline exclusions. 
More of the nonverbal tests appear at the younger age 
levels, while the verbal tests are found at the older age 
levels. From the Item analysis It Is easy to see why the 
nonverbal score of the scale showed a predictive value As 
high as, and In some comparisons slightly higher than, the 
verbal score when compared with later tests reported m the 
1942 monograph (42). 


Nonpredlctlve Items 

In discussing .the tests that were not predictive It 
should be remembered that the fault may be in other factors 
than the task required. Modifications of procedures for giv- 
ing or scoring tests might bring some of the borderline 



DISCUSSION OF THE RESULTS 

failures into the predictive group. Also, certain tests 
passed by either extremely small or large proportions of 
the children at the limits of the age range might be pre- 
dictive at earlier or later ages. 

Pointing out part3 of the body , its modern variation, 
pointing out objects in pictures, and naming familiar ob- 
jects are tests found in most scales for young children. 

Yet these tests lack predictive value for this group of 
superior children, though one or two items in each form 
have high biserial r's based on a small number of cases. 

One explanation of their failure to predict is that they 
require skills overleamed by the time the child has 
reached the age at which the tests appear in the scale. Ac- 
quiring such information undoubtedly requires intelligence, 
and at earlier ages and for less superior children such 
tests may be predictive. However, they lose predictive 
value rapidly, for the responses once thoroughly mastered 
can be produced in parrot-fashion without use cf the higher 
mental processes. On the other hand, such tests may prove 
to have little predictive value at any age, because the 
abilities called for are too susceptible to variations in 
training. Some parents make a great effort to accelerate 
the language development of their offspring, once com- 
prehensible speech has emerged, by putting them through a 
series of simple drills. In the experience of the writer 
this is very often the case with adopted children whose 
parents are overanxious that they make a good Impression on 
adults outside the family, and also among parents of enough 
sophistication to appreciate partially the significance of 
language development as an Indication of intelligence. It 
Is possible, therefore, that what we are getting In response 
to Items -of this sort is a measure of parental concern and 
the child's docility rather than of intelligence. Also, 
verbal fluency and talkativeness vary tremendously In young 
children as well as in older individuals, and within broad 
limits seem to be more closely allied to differences In 
personality than to differences in intelligence. 

Response to pictures (a predictive test for naming of 
nouns, a "borderline" failure for naming verbs and preposi- 
tions) demands more than the naming of individual objects 
presented separately. In this test the child must pick out 
objects as well as name them and is encouraged to make 
statements regarding the relationships of the objects to 
one another and to describe the action shown or Implied. 

This test would probably be Improved by the elimination of 
the object-naming tests, since many children fail to 
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elaborate their responses to this test because of the set 
for merely naming objects, already found sufficient to gain 
the approval of the examiner. 

Obeying simple commands also failed to discriminate. 

Most children who understood what was required could do the 
tasks, and again training rather than use of the higher 
mental processes seems to be the deciding factor. The test 
content is such that it has been overlearned by most chil- 
dren of these ages. Well-trained children comply. So would 
a well-trained dog presented with items within the limits 
of his ability. Overtrained children resist. The simpler 
tests in the new Binet scale at the 3£~year level may be 
better, in that the commands are novel to the child, have 
no particular utilitarian value, and do not involve 
ordinary household activities, and thus are not likely to 
have been practiced before. Commands involving two or three 
tasks were too difficult for these children, many of whom 
failed to grasp the significance of doing the tasks in 
order . 

None of the comprehension questions discriminated be- 
tween intelligent and less intelligent children as deter- 
mined by terminal status as a criterion. Again, the an- 
swers to the first two may have been overlearned. The third 
question (Form A: "What should you do if your house is on 
fire*?" and Form B: "What's the thing for you to do if you 
miss the trolley?" ) was apparently very largely affected by 
variable experience. Some of these carefully reared chil- 
dren had never seen a fire, much less experienced It as a 
hazard In their own homes. Many had been deliberately kept 
off public conveyances as a precaution against infection. 
All comprehension questions share the disadvantage of being 
particularly susceptible to variations in both experience 
and customs from one section of the country to another and 
fronf one period to another. They easily become "dated." If 
allowances are made for these factors, objectivity in scor- 
ing, another requirement of good items, cannot be secured. 

Aesthetic comparisons , a test originated by Binet and 
used In most Binet revisions Including that of 1937 (86), 
failed to discriminate between bright and dull children In 
this study. The child Is required to pick out the prettier 
of two pictures. He may fail to make the necessary discrim- 
inative Judgment, or his failure to pass this test may be 
explained as a reaction to beauty which has not yet become 
stereotyped. The younger children pass or fail by chance 
alone, and those a little older tell the examiner which 
picture they prefer , frequently adding such remarks as. 
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"That looks like my Aunt Sue." The child’s preference Is 
quite as likely to be for the ugly picture as for the 
pretty one. So far as the little child is concerned people 
who are familiar and liked are "pretty." or are endowed 
with any other quality suggested as favorable. The older 
child picks out the right picture without hesitation be- 
cause he has learned what Is expected. It is knowledge of 
the stereotype rather than Judgment that determines success 
at later ages. (This test was not retained In the published 
scale. ) 

Speech as a test Item was added to the child's score by 
simply using any response made in the hearing of the 
examiner which demonstrated that the child could speak sin- 
gle words (1 point) or combine words In a simple sentence 
(2 points). Some of the young children made low scores on 
all verbal tests because they were slow in learning to talk. 
As Bayley (12) points out, the age of the emergence of 
speech is apparently not significant as an Indication of 
degree of Intelligence among normal children, though severe- 
ly retarded children never master the fundamentals of 
language. Predictive value of many of the verbal tests re- 
quiring complicated speech responses at the older age levels 
Indicates that while age at the emergence of speech and the 
rapidity of passing through the early stages of speecn are 
not predictive, the use of speech after It becomes stabi- 
lized is highly significant. 

Hamlng objects from memory does not have predictive value 
probably because of the complexity of the directions. Many 
children fail half the Items before comprehending what is 
required. It becomes a case of confused comprehension rather 
than a delayed response test. Some Interference from the 
earlier naming-objects tests occurs here too. It is diffi- 
cult to maintain a child's Interest In this test. In an 
effort to do so the examiner frequently resorts to such a 
show of enthusiasm that the game Is uppermost in the child’s 
mind, and he misses the Importance of the essential part of 
the task. He says just anything that comes into his head 
and then he and the examiner play another of these games 
that she seems to find so amusing! A similar test with 
simpler directions In the new Binet may have greater pre- 
dictive value. 

Elimination of the recognition of forms test, similar to 
but more difficult than discrimination of forms . is prob- 
ably also due to complicated and confusing directions. The 
child Is told to look at a geometric form carefully so as 
to be able to identify it among many similar forms. Saying 
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the directions is planned to take five seconds, which is 
the time for exposing the object to the child. To keep 
the attention of the very young child on an object to be 
recognized while the examiner is talking to him makes 
this a very difficult and unsatisfactory test from the 
point of view of administration. It is almost impossible 
to tell whether or not the child looks at the form for 
the permitted five seconds. 

One other test was found to be nondiscriminating on the 
basis of test procedure and the motor skill involved. This is 
the imitation of clock hands test. The child is required to 
imitate with his own movements the positions of the hands 
of a clock. The child represents his perception of the 
spatial relationships so poorly with fingers, hands, or 
arms that his response is almost impossible to score, and 
scoring standards have been made so lenient as to be mean- 
ingless. This test might be a useful one if some other 
method of getting the child’s response could be devised. 
There seems to be no reason other than difference in pro- 
cedure why Imitative drawing is a predictive test, while 
Imitation' of clock hands is not. 

The relative lack of emphasis on motor tests in the 
Minnesota Preschool Scales probably accounts for the high 
biserial r’s of many of the items for younger children. 

Just as language must become stabilized before it can be 
used as a means of discovering a child’s intelligence, 
tests that require motor manipulation are useful only after 
the child has acquired sufficient motor skill to accomplish 
the tasks involved. Several paper folding tests were in- 
cluded In the scale originally and In each instance were 
found nondiscriminating. Similar tests at later ages are 
assumed to have some validity, although they have not been 
subjected to detailed analysis. The object of the motor 
tests included in the Minnesota Scale Is to see if the 
child can Imitate the movements made by the examiner In 
such a way as to produce the same result. This is a task 
of perception, memory, and imitation, probably quite 
similar to picture puzzles and block building tests and 
iirections tests, all of which are valid. From watching 
children try to perform this task, I suspect that the rea- 
son for many complete failures Is not lack of memory or of 
perception but the difficulty of the motor coordinations 
required. By the time the child has fumbled with the paper 
and lost hold of the corners and accidentally creased the 
paper In the wrong places through sheer clumsiness, it is 
small wonder that he has forgotten the original task and 
gives up in disgust. The difficult motor manipulation has dis- 
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tracted his attention from the goal. The coordinations 
required in building the block structures and in putting 
puzzles together are much simpler and have been mastered 
by most 2- and 3-year-old children. Even success on the 
drawing and tracing tests seems more dependent on oercep- 
tion of spauial relations and ability to imitate either ob- 
served or deduced movements of other persons than on motor 
skill. The tracing test seems more dependent on the child's 
control of his attention than on control of his fingers. 

Copying drawings is the only remaining nonpredictive 
test, a borderline failure. Two of the drawings in each 
series were too difficult for most of these children. The 
other was fairly good but did not quite meet the criterion. 
Perhaps bright young children have more difficulty with 
drawing tests than older children of the same mental ages 
because of the motor coordinations involved. 

Predictive Tests 

Imitative drawing as scored in the Minnesota Preschool 
Scale requires a minimum of motor skill. As long as the 
child moves his pencil in approximately the rigit direc- 
tion he passes the test. The crux of the matter is his 
ability to imitate the movement. Block building tests also 
require only the simplest of motor coordinations. Again 
success depends on the child's ability to imitate the 
examiner in placing the blocks to reproduce the structure 
he sees. For this test he must appreciate a slightly more 
complicated goal and find his way to it, but emphasis is 
on perception and ability to reproduce movements rather 
than on motor skill. In the Knox cube imitation test the 
child must perceive, remember, and reproduce the spatial 
relationships . 

As mentioned earlier, the tracing a form test appears 
to be more a test of controlled attention than of motor 
skill, though motor skill enters in more than in any other 
test in the predictive group. Discrimination of forms re- 
quires perception and controlled attention also, since the 
child must find each form on a card of twelve. Response to 
pictures also has a large perceptual element and requires 
as well a vocabulary sufficient for naming with reasonable 
accuracy the objects discriminated. 

The color naming test is one which is found to be hi$ily 
predictive within a very narrow age range (approximately 3 
to 4 years, with the greatest value at 3i). This test is an 
example of those that might be eliminated as discriminating 
only at one mental age, but it is highly predictive’ at 3 
There is apparently a stage in mental development when to 
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discriminate among different colors and name them is in- 
dicative of Intelligence. After the age of 4, practically 
all normal children who are not color blind can perform 
this task. 

That the digit span test should be good at the' early 
levels was a surprise. This test comes nearest to the type 
considered most desirable by Kuhlmann. The task is en- 
tirely new to most small children. If they have been taught 
numbers they have usually been taught them in order. No 
amount of practice has been found very successful in in- 
creasing the digit span. Carefully selected nonsense syl- 
lables might provide an equally valid alternate for this 
test. The attention factor is probably dominant in deter- 
mining success. The fact that this test requires no motor 
response and a minimum verbal response makes It useful at 
very early ages. 

Guessing incomplete pictures and mutilated pictures ap- 
pears to require perception of a whole and ability either 
to supply the whole, give a part through redintegration, or 
name the missing part needed to complete the whole. These 
tests are thus largely perceptual problems. Picture puzzles 
of both the rectangular and diagonal series were found pre- 
dictive and were among the most attractive to preschool 
children. Interestingly enough, most of the children appear 
to fit the pictures together by matching forms rather than 
using the pictures as cues. Often they seem to be entirely 
surprised at the result in terms of the picture, though 
older children check the accuracy of the results by the 
pictures. As with the preceding tests, perception of a 
spatial whole is necessary for the child to persist in 
finding the pieces that make that whole and putting them 
in correct relationship to one another. 

The comprehension of directions test was originated by 
Kuhlmann. In some ways It resembles the eliminated paper 
folding test, though the motor coordinations are simpler 
The child must be able to deduce movements that will get 
his pencil from one named point (upper right, lower left, 
etc.) to another. It demands controlled attention, memory, 
and deductive reasoning. This test closely approximates 
Kuhlmann ' s ideal. The child is taught on the spot the 
materials to use (spatial directions), and he then makes 
an entirely new use of them. At the later age levels this 
test had the highest predictive value of all the tests. 

Little need be said concerning the other tests that 
were found predictive at the later age levels: definitions . 
vocabulary , absurdities, giving word opposites. All are 
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found in tests that have high predictive value for school 
age children and adults. It would he surprising had they 
failed to predict. All require both comprehension of lan- 
guage at an advanced level and doing something new with 
previously acquired knowledge and skill. 

Nelson and Richards (70) describe as "awareness" or 
"adaptive" behavior items given at 6 months of age which 
predict standing at 2 years on the Merrill-Palmer and at 
3 years on the Stanford-Binet. Tests given at 12 months 
failed to add to the predictive value of the total scores 
(72). A factor analysis of seventeen items in the middle 
range of difficulty selected from the tests given at 6 
months yielded three factors (71). These were tentatively 
called (a) "testability" or "halo effect," (b) alertness, 
and (c) motor ability. The first factor was considered to 
be a temporary set having no relation to intelligence. The 
factor analyses made by McNemar (64) at the 2^-year age 
level yielded (a) a general factor, (b) a motor or memory 
factor, and (c) an identifying factor. Later analyses 
yielded only the general factor at most ages. 

Tests at 3- and 6-month age levels found predictive of 
5-year Stanford-Binet IQ by L. Dewey Anderson (5) are de- 
scribed as "positive reactions to happenings in the imme- 
diate field and the beginning of contactual exploration." 

The similarity of these findings to those of Nelson and 
Richards at the 6-month level is apparent. In his analyses 
Anderson also found few items of -predictive value at 9 and 
12 months. By 18 months. Imitative behavior "had emerged as 
predictive. The suggestion of the present study that simple 
language tests are predictive at earlier ages is borne out 
by the results of Anderson, who found them predictive at 
18 to 24 months for a slightly less superior sample. Sev- 
eral Items Included in Anderson’s list of predictive items 
at 18 to 24 months are similar to selected items of the 
present investigation: building a tower (identical), guess- 
ing an incomplete picture (a different picture but the 
same task), and solving a dissected picture puzzle. 

To summarize, the tests retained as a result of this 
study differ from those eliminated in the following ways: 
Tests for younger children make only minimal demands on 
language. They require perception of form and spatial re- 
lationships and the ability to reproduce them. They 4o not 
demand complex motor coordinations. They require controlled 
attention and ability to persist to a goal. Many of them 
are comparatively independent of training. Tests for older 
children involve use of language in relationships which 
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are not often practiced and constitute problem-solving 
situations Involving the use of well-developed tools. Only- 
two tests (response to pictures and naming colors) seemed 
to test skills In the early stages of formation. These two 
tests were highly predictive at certain ages and then 
dropped completely out of the scale. Several tests could 
probably be salvaged from the nonpredlctive group by sim- 
plifying directions; several others are possibly predic- 
tive at earlier or later ages.* 

It Is Interesting to note how closely the description 
of the items found to be predictive in this study matches 
the three major characteristics of Intelligent behavior ac- 
cording to Binet: <1) the ability to take and maintain a 
given mental set; (2) the capacity to make adaptations for 
the purpose of attaining a desired end; and (3) the power 
of autocriticism. Most of the predictive tests require at- 
tention and adaptation, considered by Binet the most im- 
portant factors in general intelligence. Though the power 
of autocriticism is less obviously measured by the tests, 
every experienced examiner has seen the ability in opera- 
tion in the intelligent child's performance. For example, 
one little girl who failed to draw a square from a model 
after succeeding in reproducing a circle looked up finally 
and said, "I can't do it but I know it has four sides." 
Undoubtedly autocriticism operates unobserved in helping 
the child to select the correct response in most of the 
problem-solving tests. It would seem to this writer that, 
though considerable progress has been made in its measure- 
ment, we have not progressed very much farther than Binet 's 
genius carried us forty years ago in understanding the 
nature of intelligence. 


Comparisons of the Correlations of 
Selected and Total Items with the'Crlterlon 

Tables 16-19 show that the correlations of the selected 
items with the Alpha are just about the same as for the 
total scale. Correlations for single age groups are erratic 
because of the small numbers of cases; however, a number 
of them are identical for selected and total items. Appar- 
ently the nonpredlctive items have a zero but not a nega- 
tive relationship to the criterion, and therefore contrib- 
ute nothing and subtract nothing from the predictive valiil 
of the scale. They must be considered dead wood, and should 


"this manuscript was sent to press, a study by Katherine P. Bradway, 
Predictive Value of Stanford-Bmet Preschool Items,” has appeared in the 
Journal of Educational Psychology. 1945, 36:1-16. 
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be removed in the interests of economy of time. Failure of 
correction for the greater length of the complete scale* to 
bring about an appreciable increase in correlation with the 
criterion indicates that new and different items must re- 
place the nonpredictive items if greater validity is to be 
achieved. Tables 20-23 Indicate similar findings with respect 
to prediction using the Stanford-Binet as the criterion. 

Effects of Age and Interval on the Correlations 

While there appears to be no consistent trend with age 
at first test in the correlations with the Alpha test' 

(either for selected or total items), correlations with 
the Stanford-Binet test show a marked relationship to age 
The relationship to age is even more marked for selected 
items than for the total scale; possibly this is because 
the large number of nonverbal items retained in the se- 
lected tests reduces similarity of content at the earlier 
ages to that of the Stanford-Binet. The Stanford-Binet test 
is largely a verbal test; the Alpha test is about evenly 
divided between verbal and nonverbal content. While differ- 
ences and similarities in content may partially explain 
these age trends, there appears to be no completely satis- 
factory explanation of their occurrence in some comparisons 
and not in others. Table 25 describes briefly the findings 
with regard to the effect of interval and age in five of 
the more recent predictive studies, including this one. 

Some of the results seem to agree; others are discrepant. 

Some tentative generalizations can be made: (1) Compari- 
sons involving the Stanford-Binet, an age scale, tend to 
have a marked relationship to age, i.e. , r’s increase with 
increasing age at first test; (2) comparisons in which 
Stanford-Binet or California Preschool Seale are correlated 
with later Stanford-Binet reveal a marked inverse relation- 
ship to interval; (3) when Minnesota Preschool Scale and 
Merrill-Palmer are compared with Stanford-Binet there is no 
relation to interval; (4) when Minnesota Preschool is com- 
pared with Arthur or Merrill-Palmer there is a relationship 
to age, though not so marked as for the verbal tests, but 
none to interval; correlations for test-retest on the 
Merrill-Palmer and for Merrill-Palmer with other perform- 
ance tests show only slight relationships to age and in- 
terval; (5) the 'Alpha alone shows no relationship to -age. 
(Data on the effect of interval are not available from the 
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Alpha-Minnesota comparison. ) It might be mentioned here 
that the Binet and California Preschool Seale A are age 
scales.* whereas the Minnesota, Merri 11-Palmer, Arthur, 
and Alpha are point scales. It has been suggested by Ebert 
and Simmons that the principle of overlap may not operate 
when different tests are compared, but this is 'contradic- 
tory to other evidence- Retests on the Minnesota show no ef- 
fect of interval; Merrlll-Palmer test-retest results show 
only a very slight effect of interval. 

Can It be that the effect of Interval is peculiar to 
age scales? Do point scales with calibrated units fail to 
show the interval trend because overlapping of content has 
been controlled, i.e., made constant at all ages? This Is 
not, of course, the case with age scales made up of mental 
age units, which are probably of varying significance from 
age to age. And why is the MInnesota-Alpha comparison 
unique In showing no relation to age at first test? No con- 
clusive answers can be given at present. Since these issues 
have great theoretical importance. It is to be hoped that 
they will be clarified by further Investigation. 


That the California Preschool Scale A is primarily an age scale is assumed 
from the method of scoring given m the manual* It is regrettable that 
standardization data are not given. Similarity of content from age to age 
(difficulty varied) is sought for in this scale* 



VII. interpretation 


The use of terminal status as a technique for the elim- 
ination of noncontributing elements in mental tests ap- 
pears to be successful. The biserial correlations for sep- 
arate items showed very definite patterns: similar items 
in the same scale (and similar items in both forms of the 
test) showed high biserial r's with terminal status. 

Similar tests of increasing difficulty tended to show a 
similar degree of relationship to the criterion. An at- 
tempt to make psychological sense of the differences be- 
tween predictive and nonpredictive items was also success- 
ful. Eliminated items made too heavy demands on motor or 
language skills at early ages or were too easily affected 
by variable experience, or the procedures for administra- 
tion and scoring were faulty. When several of the current 
mental growth studies have continued for a few more years, 
this method of analysis can make a wealth of information 
with respect to the predictive value of many different 
test items available. With larger and more representative 
samples than were available for this study even finer dis- 
criminations can be made. 

Perhaps the most striking result of this study is the 
evidence it gives of a constant core of mental functioning. 
While it must be tapped by methods suitable to the stages 
of growth of children of varying ages, this constant core 
is readily identified as the purpose of the tasks chosen 
for use at different ages. In some instances the tests 
themselves are Identical at all ages. Memory for digits, 
useful as early as li years, has been shown to make mental 
distinctions at the adult level as well. Giving word op- 
posites appears to be as good a test at 4i to 5i as it is 
at the college level. A graded series of picture puzzles 
and of block designs could be made to cover the entire 
span of mental growth. Directions tests, differing In 
specific content, but requiring similar mental operations, 
are good at all age levels. Examples could be multiplied. 
Even the few tests which appear to be valid only at one 
age can be grouped together as requiring one general mental 
characteristic — adaptability to a novel situation. 

f p 

It seems to me probable that we shall eventually succeed 
in predicting the terminal Intellectual status of young 
children well enough for practical purposes. But to attain 
this success, painstaking and time-consuming analyses must 
be made of Individual Items of many types. The present 
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writer does not agree with L. Dewey Anderson (5) that all 
possible items have been devised* nuch less have all exist- 
ing items been subjected to analyses. It is to be hoped 
that future investigators will go beyond merely comparing 
IQ's or any other total measures based on heterogeneous 
items, the significance of which has not been determined. 
All that can be learned by such rough comparisons has al- 
ready been discovered. 

Evidence of the stability in mental functioning con- 
tained m this study strongly supports Spearman's "g" hy- 
pothesis. What is required now is more accurate measurement 
of "g" at early ages. Once this has been accomplished, 
initial status may equal terminal status as a criterion of 
intellectual potentiality. 
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APPENDIX A 

Interests Questionnaire 


Name 

(last) 

Address 

Birth Date 

(Month! 

Age at last birthday. 

Father's Name 

Occupation 

Mother's Name 

Occupation 


WJirstT 


(bay) 


(Middle) 

_ Phone 


(Year! 


Vocational Interests: 

If you are employed full time, state In detail what kind of 
work you are doing 


How long have you been working at your present dob? 

(Years) (Mouths) (Weeks) 

Do you like the work you are doing? Yes No If not, 

why not? 

If you are not satisfied with your present dob, what worK 
would you rather do If you could get it? 


List the other kinds of work you have done, either full time 
or part time, and indicate by checking those that you liked: 

Work Liked 


Do you expect to go on working at your present dob in- 
definitely? — 

If not, what do you plan to do (such as, leave to go back 
to school, take special training, leave for another dob, 
etc. )? - > — __ — - — 
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Educational Experience and Interests: 


Encircle the last grade you have completed: 

Grade School: 45 6; Junior High School: 789; 

High School: 10 11 12; College: 13 14 15 16; 

Graduate School: 17 18 19. 

List any other schools you have attended (such as business 
school, vocational school, nursing, etc. ) full time, and 
give the approximate length of time you were In attendance: 

Name of School Attendance (In weeks , months , years) 


List any other special training you have had, not full time 
(such as music lessons, boxing, dancing, art, etc.) and 
give the approximate length of time this training covered: 

Special Training ’ Time Covered 


a. Check In the first column the subjects on the list below 
which you -have taken or are now taking In high school or 
college. Write In the blank spaces any subjects you have 
studied or are now studying which are not included on 
the list. 

b. Check In the second column those subjects which you have 


particularly enjoyed. 

Subject Taken Liked 

Algebra _____ 

Anatomy 

Anthropology — , — — 

Architecture - 

Astronomy i — - 

Bacteriology - - 

Band ■ 

Biology 


Subject Taken Liked 

Business 

Chemistry — 

Child Welfare - .... 

Chorus — 

Civics — — _ 

Cooking * 

Dramatics - 

Economics ■ , 
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Subject Taken Liked 

Education 

English 

Composition 

English 

Literature 

French 

Geography 

Geology 

Geometry 

German 

Greek 

Higher Algebra 

History 

Home Economics 

Industrial Arts 

Italian 

Journalism 

Latin 

Mathematics 

Music 

Orchestra 

Orientation 


Subject Taken Liked 

Philosophy 

Physical 

Education 

Physics 

Physiology 

Political 

Science 

Psychology 

Sewing 

Shorthand 

Spanish 

Speech 

Social 

Science 

Social Work 

Sociology 

Trigonometry 

Typing 

Zoology 


c. List any extracurricular activities in which you have 
participated during high school and college (such as, 
writing for the school paper and yearbook, singing with 
the glee club, business manager of an athletic team, 

etc* ) * - - ■ ■ — 


d. If you are no longer in school, give your reason or 
reasons for leaving school (such as, lost interest, got 
a job, got married, etc. ) : - 


in?. 
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Recreational Interests : 

Check the activities on the following list in which you en- 
gage for fun. Add in the blank spaces any leisure-time 
activities you have which are not on the list: 

cyjegk JU5tiv|ty 

Bridge 

Other card games 

Camping * 

Social clubs 

Study clubs 

Crossword puzzles 

Cooking 

Planning meals 

Marketing 

Dancing 

Dramat i cs 

Drawing and painting 

Other handcrafts 

Making clothes 

Planning a wardrobe 

Shopping 

Athletic games (football, baseball, basketball, 

hockey, etc.) 

Outdoor sports (swimming, skating, skiing, etc.) 

Listening to the radio 

Making things with tools (of wood, leather, metal, 

etc. ) 

Playing a musical instrument. What instrument do you 

play? 

Singing 

Reading news, fiction, nonfiction (underline) 

Writing letters 

Collecting stamps, coins, etc. 

Writing stories, poems, etc. 

Going to the movies 

Walking 

Picnics 

Organizations (Scouts, De Molay, Y.W.C.A. , etc.) 

Church activities 
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What Is your favorite leisure activity? 

Are your leisure-time activities satisfying to you? 

If not, why not? 

Is there some one thing you would like to do which you can- 
not do at the present time? 

Is so, what is it? 
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Directions for Administering the Minnesota Preschool Scale 

FORM A 

I. Pointing out parts of the body. Show child the small doll. 
Let him handle It a moment, then say, "Show me the dol- 
lle's eyes. Put your finger on her eyes." If the child 
does not respond, ask, "Has the dollle any eyes? Look, 
find the eyes for me." Same for ears, nose, hands, chin. 

Scoring. Score 1 for each feature correctly pointed 
out. If child points first to one feature, then to 
another, score on the basis of final choice, whether 
right or wrong. Total possible score is 5. 

Limits of testing. The complete series should always 
be given. 

II. Pointing out objects In pictures . Say, "Now I have 
some pictures to show you." Show card A, II. Say, 
"Where Is the man? Put your finger on the man." (The 
word "daddy" may be substituted If child recognizes 
that term more readily. ) Repeat and urge If neces- 
sary. If child does not respond, take his hand and 
put It on the man, saying, "See, there is the man. 

Now show me the chair." Urging is permitted; but no 
further help may be given after the first picture. 
Continue in same manner with apple, house, flower, 
horse. If pointing Is not clear, say, "Which do you 
mean? Put your finger right on the " 

Scoring. Score 1 for each picture correctly pointed 
out without help. If a spontaneous correction Is 
made, score on the basis of the second choice In all 
cases, whether this choice Is right or wrong. The 
total possible score is 6. 

Limits of testing. The complete series should always 
be tried. 

III. Naming familiar objects. Show child the ball, and say, 
"What Is this?" Repeat and urge if necessary. Con- 
tinue with watch, pencil, scissors, cup. 

Scoring . Score 1 for each correct response, disre- 
garding articulation. Infantile expressions such as 
"tick-tock" for watch are given full credit. Total 
possible score is 5. 

Limits of testing. The entire series should always 
be tried. 
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IV. Copying drawings. Place the card with the circle 
before the child, together with pencil and paper. 

"Let me see you make a picture Just like this." 

Point to circle but be careful not to trace outline 
with finger. When child has finished, say, "That Is 
fine. Now make another one." Allow three trials 
In all. Follow same procedure with triangle and 
diamond. 

Scoring . Credit 1 for each successful performance 
with each of the three forms. The circle Is credited 
If the line loops back upon Itself and Is not car- 
ried more than halfway around again. The triangle 
Is credited If there are three clearly separated 
sides and three well-defined angles with no rounded 
corners. The diamond Is credited If the two lower 
sides are brought together by means of a single con- 
tinuous stroke for each, and If the lateral angles 
are drawn without regressive movements so that they 
are free from the protuberances known as "ears." 

See scoring card for illustration of successes and 
failures with each of the three figures. The total 
possible score on this series is 9. 

Limits of testing. Continue testing until a form Is 
reached for which all three trials are failed. 

V. Imitative drawing . Place pencil and paper before 
the child and say, "Now watch and see what I am go- 
ing to make." Take the pencil and make a single 
vertical stroke about two Inches long. Then hand the 
pencil to the child and say, "You make one like 
that." Urge If necessary. If no satisfactory re- 
sponses can be elicited, repeat the Illustration 
several times, or until it Is obvious that the child 
cannot perform the task. Manual guidance Is not per- 
mitted. Repeat the procedure using a horizontal 
stroke, and again a vertical cross. 

Scoring . Credit Is given for the vertical stroke If 
the child draws a line of any length and regardless 
of direction. The horizontal stroke Is credited only 
if drawn In an approximately horizontal direction 
and -if the preceding vertical stroke was drawn ver- 
tically so that the two are clearly differentiated. 
Length of line Is disregarded. The cross Is credited 
if the two lines cross at any angle regardless of 
size or symmetry. A credit of 2 points is given for 
each figure If the child Imitates successfully after 
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a single illustration. If more than one Illustration 
Is required, the score is 1. Total possible score is 
6 . 

Limits of testing. If the score on the test of copy- 
. ing drawings (Series IV) is 3 or more, full credit 
of 6 points is allowed for this series without 
actually giving the tests. If the score on Series TV 
Is less than 3 points, this series should always be 
given. Both the vertical and the horizontal strokes 
should be tried, but if these are failed, the cross 
need not be attempted. 

VI. Block- building . Place 6 one- Inch cubes before the 
child, and say, "Now we are going to build some- 
thing." With 3 of the cubes, build a pyramid while 
the child looks on. Then push the other 3 cubes 
toward him and say, "Now you make one like that." 

If he succeeds in copying the model, take 6 more 
cubes and build a larger pyramid, saying, "This 
time we'll make a big one." The model should be left 
so that the child can see It as he builds. Give only 
one Illustration for each model, and allow one ad- 
ditional trial (but only one) if the first struc- 
ture falls down before completion. Do not correct 
errors. Then pile 6 blocks one upon another, while 
the child watches. Say, "See if you can build a big 
high one like this." If tower falls down in process 
of construction allow one (but not more than one) 
additional trial. , 

Scoring . For the pyramids, allow full credit of 1 
point for each model successfully completed on 
either trial, regardless of symmetry. Total possi- 
ble score is 2. For the tower, credit 1 point for 
each block piled above the basal block. Total pos- 
sible score Is 5. Total possible score for the en- 
tire series is 7. 

Limits of testing. If the first pyramid is failed, 
the second need not be attempted. If both pyramids 
are built, the tower may be credited without actual 
trial. If one or both pyramids are failed, the tower 
should always be given. 

VII. Response to pictures . Place the first picture (girl 
and dogs) before the child and say, "Tell me what 
this picture is about. What is that a picture of?" 
Repeat if necessary. If there Is no response after 
three repetitions, say, "Tell me everything you see 
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m mis picture." xveyeac three times if need he. If 
child names one or two objects and then stops, urge 
him to continue by saying, "Go ahead, tell me all 
you can." Proceed' in a similar fashion with pictures 
2 and 3. Always present pictures in the same order. 

Scoring . On each picture, score 1 for each differ- 
ent object named up to a total of 3 (no credit 
should be given for objects named in response to 
examiner's pointing); 1 for use of one or more verbs, 
other than parts of the verb be; and 1 for any logi- 
cal interpretation of the picture. By "interpreta- 
tion" is meant any attempt to explain the action 
shown in the picture by reference to some causative 
factor not actually shown. As a rule, it involves 
the use of the word because, either expressed or 
clearly implied. The total possible score Is 6 points- 
for each picture, or 18 points for the series of 3 
pictures. 

Limits of testing . All three pictures should always 
be given. 

VIII. Knox cube imitation . The material used for this test 
is similar to that originally devised by Knox, 
except for a slight difference in size. Four one- 
inch cubes have been glued to a wooden base 7 Inches 
long, with intervals of one Inch between each two 
cubes. Place this model before the child, and, tak- 
ing a fifth cube, say, "Now watch carefully, and see 
if you can do exactly what I do." Then tap the first 
series of 4 taps at the rate of about one tap par 
second, being careful to avoid rhythm. Then hand the 
cube to the child and say, "Now you do it." Repeat 
for each series, being careful to make sure of the 
child's attention in each instance. The fol- 
lowing lines first devised by Pintner but stand- 
ardized on different material are to be used. The 


blocks 

right. 

are numbered from 

the child's 

left to his 

a. 

1234 

d. 

1324 

g. 

13243 

b. 

12343 

e. 

1432 

h. 

14324 

c. 

12342 

f. 

1423 

i. 

13124 


Scoring . Score 1 for each correct imitation. Total 
possible score Is 9. 

Limits of testing. Continue until 3 successive lines 
have been failed. 



APPENDIXES 

IX. Obeying simple commands. With child standing near 
the center of the room, take the ball and throw It 
to him, saying, "Look*. Catch It." When he has It 
In his hands, say, "Now throw it back to me," ex- 
tending hands as if to catch it. Full credit Is 
given if child attempts to carry out the command, 
regardless of whether or not he succeeds In catch- 
ing the ball. 

2. Put a small doll on the table before the 
child and say, "The do 111 e wants to sit on the 
chair. Put her on the chair. " Repeat if necessary. 
Do not illustrate. 

3. Place a small cup on the table and say, 
"Dollie wants a drink. Give her a drink." Do not 
illustrate. 

4. Having previously placed a book on the table 
on the side farthest away from the child, put a 
small box within his reach and say, "Now I want you 
to do an errand for me. Listen carefully so you 
will know what you have to do. First, I want you to 
put this little box over there on that chair" — 
pointing to a chair at the opposite side of the 
room — "and then bring me that book" — pointing to 
the book. "Don't forget — first put the box on the 
chair and then -bring me the book. Now go ahead." 
Directions should be given rather slowly and the 
significant words, first, then, book , and box , 
should be emphasized. If the child attempts to 
carry out the commands before the directions have 
been completed, restrain him, saying, "Wait a 
minute, there's something else." 

5. Follow the same procedure as in the previous 
situation. The directions are, "First put the doll 
on the table, then open [or close] the door, and 
then bring me the .box"— pointing to each as the 
directions are given. The box Is the one which the 
child previously placed on the chair, and Which has 
been left there until this time. Repeat the direc- 
tions once. before permitting the child to begin. 

Scoring. Allow 1 point each for tests 1, 2, and 3. 
On tests 4 and 5, credit 1 point If directl ons'are 
carried out but in an Incorrect order and 2 points 
for each ff the order is also correct. Total pos- 
sible score is 7. 

Limits of testing. Continue the series until two 
successive failures have been made. 

109 



SELECTING ITEMS IN PRESCHOOL TESTS 

X. Comprehension . Secure the child's attention, then 
say: 

"What should you do when you are hungry?" 

"What should do when you are sleepy?" 

"What should you do If you should find that 
your house Is on fire?" 

Questions may he repeated if necessary. 

Scoring . Credit 1 point for each logical response. 
Note that children sometimes confuse the words 
sleepy and sleeping. If response suggests that such 
a confusion exists, repeat the question, stressing 
the last syllable. Total possible score is 3. 

Limits of testing. All three questions should always 
be tried. 

XI. Discrimination of forms. Place the card for this 
test before the child with the small circle at the 
point marked X. Trace the outline of the circle 
with the finger, saying, "See this round ball? 

Look all around the card and see If you can find 
another one just like It." If the first response 
Is incorrect, say, "No, that's not like the one I 
showed you. Find another one just like this," again 
tracing the circle with the finger. If he again 
responds Incorrectly, or if he falls to respond at 
all, point to the circle and say, "See, this Is It. 
These two are just alike," pointing to each in 
turn. Then replace the circle by the rectangle and 
say, "Here is something else. See if you can find 
one just like this." If first response is incor- 
rect, say, "No, that is not the one. Find one just 
like this," tracing the outline of the figure as 
before. If the correct response is not given then, 
point to the rectangle and say, "See, this is the 
one. It Is just like the one I showed you," point- 
ing to each in turn. Then present the remaining 
stimulus cards In order as numbered, but give no 
help or suggestions in any of the others. 

Scoring. Credit 1 point for each correct response. 

No credit is given for the first two forms unless 
the child Is able to point them out without help 
or suggestion, in which case they receive equal 
.credit with the others. If the child spontaneously 
alters his choice, credit on the basis of the last 
choice, whether this is right or wrong.* Total pos- 
sible score Is 10. 

Limits of testing. If the child fails on all of the 
first three forms, the remaining seven need not be given, 
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but if there are any successes in the first three 
trials, all the remaining forms should always be tried. 

XII. Naming objects from memory . Say to the child, "This 
is a take-away game." Place a ball and a small doll on 
the table and have him name each in turn. Then say, 
"Now wait a minute, and don’t look!" Interpose a 
cardboard screen between the child and the objects 
and remove the doll. The doll should be small enough 
so that it can readily be concealed in the examiner’s 
hand as it is withdrawn. Then remove the screen and 
say to the child, "Now look, what did I take away?" 

If child hesitates more than a few seconds, say, 

"What was it that was there a minute ago?" — pointing 
to the place where doll lay. If the child still fails 
to respond, or responds incorrectly, show him the 
doll and say, "Look, it was a doll that I took away" 

2- Same procedure as the foregoing, but without 
correction of errors. Use a pencil and a key; take 
away the pencil. 

3. Same procedure as in test 2. Use a ball, a 
penny, and a key; take away the penny. 

4. Use the small picture cards provided for this 
test. Lay the horse, the chair, and the apple in a 
row before the child in the order named. Point to 
each in turn and say, "What is this?" If he gives 
an incorrect name, do not correct him, but if he 
fails to recognize any picture, name it for him. 

Then say, "Now tell me what they are once more so 
you won't forget," and have him name each one a 
second time. After cautioning him not to look, in- 
terpose the screen and proceed as in the former 
tests, taking away the horse. 

5. Use pictures of house, man, and cup. Take 
away the cup. Follow same procedure as in test 4. 

6. Use pictures of girl, tree, shoe, bird. Take 
away the shoe. 

7. Use pictures of key, glove, star, scissors. 
Take away the glove. 

8. Use pictures of cat, basket, chicken, fork, 
wagon. Take away the fork. 

9. Use pictures of flower, hat, table, rabbit, 
boy. Take away the table. 

Scoring. Score 1 for each correct response. Full 
credit Is given If the child responds correctly 
either to the first question, "What did I take 
away?" or to the second, "What was it that was there?" 

Ill 
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If child names one or more of the pictures incor- 
rectly but replies consistently to the questions, 
e.g., calls the horse a "dog" throughout, full 
credit Is given. Total possible score is 9. 

Limits of testing. Continue the series until three 
successive failures have been made. 

XIII. Aesthetic comparison . Show the child the first 
picture for this test and say, "Look at the two 
girls. Which Is the pretty one? Put your finger on 
the nice girl." Same procedure for pictures 2 and 
3. 

Scoring . Credit 1 for each correct response. Total 
possible score Is 3. 

Limits of testing. All three pictures Should al- 
ways be tried. 

XIV. Recognition of forms . Place the large card used in 
this test face down on the table before the child 
and say, "This is a game where we have to find 
things. I'll show you a picture for Just a second 
like this" (holding up one of the small cards for 
an Instant), "and then I'll turn the big card over 
and see if you can find one like It among these" 
(turning over the large card for an instant but not 
giving child time to examine it). "Are you all 
ready? Look carefully, then, so you'll be sure tq 
.Know’ it when I turn the card over. Look hard, so 
you won't forget." Immediately after the word 
ready , the examiner should expose the first of the 
eight small cards, holding It before the’ child's 
eyes while urging him to look carefully. At the 
end of five seconds, place the small card face 
downward on the table, turn the large card face 
up, and say, "Now see if you can find one like the 
one I showed you. Look carefully at them all so 
you'll be sure to get it right." Proceed similarly 
with the remaining forms, showing than in order as 
numbered. Do not correct errors. 

Scoring. Score 1 for each form correctly pointed 
out. Total possible score is 8. 

Limits of testing. If the score on the test of form 
discrimination (Series XI ) was zero, tails test need 
not be tried; otherwise it should always be given. 
Jf, given, all eight forms should be tried. 

XV. Colors. Show the cards for this test In the follow- 
ing order: red, hlue,’ pink, white, afld brown. Ask, 
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"What color is this?” or "What do you call this 
color?" 

Scoring. Score 1 for each color named correctly. 
Total possible score is 5. 

Limits of testing. All five colors should always 
be tried. 

XVI. Tracing a form . Place one of the circles before the 
child and say, "Here's something else for you to 
make. See this round road? I'm going to see if you 
can go all the way around without getting off the 
track. Watch first and see how I do it." Take the 
pencil and draw around the circle very slowly, tak- 
ing about twenty seconds to complete the drawing. 
Then give the child another sheet and say, "Now 
let's see you do it. Be very careful. Stay on the 
track all the time." No further illustration need 
be given for the square or the irregular form. 
Simply place the sheet before the child and say, 
"Let's try another one. Be sure not to get off the 
track." 

Scoring . Allow a basal score of 4 for each fonn. 
Subtract 1 for each inch or fraction thereof drawn 
outside the boundary lines. Measurement should be 
taken on the boundary line crossed. Find the total 
distance outside the boundary line by adding all 
the measurements together and count any fraction 
remaining after the measurements have been totaled 
as an entire inch. Subtract this result from the 
basal score of 4. The remainder will be the child’s 
score. No minus credits are given; i.e., the score 
can never be less than zero, even if the entire 
line is outside the boundaries. No penalty if the 
line touches the boundary provided it does not 
actually cross it. The total possible score for 
this series is 12 points. 

Limits of testing . The series need not be attempted 
with children whose total score on Series- IV and 
V combined is less than 6 points. Children who 
make a zero score on both the circle and the square 
need not be given the irregular form. 

2VII. Picture puzzles: rectangular series. Place Picture 
1 before the child in the position Shown In the 
diagram. Say, "Here is a picture which has been 
cut in two. Put the pieces together so they will 
make the picture right again. " Allow one minute. 
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If child is not able to join the pieces correctly 
by that time, or if he puts them together incor- 
rectly, examiner should join them correctly for 
him, saying, "This is the way to do it; you see 
when we fix them like this, it makes a good pic- 
ture." Pictures 2, 3, and 4 are given in the same 
way, being sure that the pieces are always ar- 
ranged In the position shown. No help should be 
given after the first picture. The time limit Is 
two minutes for each. 

Scoring. Credit 1 point for each cut correctly 
joined. No credit is given on the first picture 
unless It is done correctly without help. The 
total possible score on the four pictures is 1, 1, 
4, and 7, or 13 points for the entire series. 

Limits of testing. Continue until a zero score has 
been made on two successive pictures. 

XVIII. Incomplete pictures . Say, "Now we are going to play 
a guessing game. I'll show you a picture which is 
not finished, and you see whether you can guess 
what It is going to be." Give the demonstration 
series (shoe ) first. Show the first card, saying, 
"What do you think this Is going to be?" Urge child 
to guess if he can, but do not insist too strongly 
if he says he does not know. Whether he guesses 
correctly or not, say, "Well, let's look at the next 

one and see if that looks like a " (whatever 

the child has mentioned). Show all five pictures of 
the shoe In this way, then spread them out before 
the child, and say, "You see how they go now, don't 
you? The first picture showed just a little of the 
shoe? this shows a little more; this one still 
more; this, more yet; and this one shows the whole 
shoe. Now I have some more pictures done just the 
same way and I want to see how well you can guess 
what they are." Then show first the bird, then the 
girl, then the watch, in the same way. Allow only 
one guess at each stage. If the guess Is Incor- 
rect, say, "Let's look at the next one and see if 

that looks like a ” As soon as the child 

^guesses correctly, say, "That's right. It Is a 

see?" exposing the remaining stages 

rapidly in turn. 

Scoring. Disregard the performance on the demon- 
stration series. On each of the three remaining 
pictures, credit 5 noints if the picture is named 
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correctly at the first stage, 4 if named at the 
second stage, etc. The total possible score is 15 
points for the entire series. 

Limits of testing . Children who make a zero score 
on Series II (pointing out objects In pictures) 
need not be given this series. All three pictures 
should be tried if the test is given. 

XIX. Digit span. "Now I'm going to see how well you can 
say numbers. Say 'two.' Now say 'eight., six.'* etc. 
Digits should be presented at a uniform rate of 
speed, a little faster than one per second. Be care- 
ful to avoid rhythm. Examiner should check up on 
his speed with a stop watch at frequent intervals. 

As soon as success Is achieved at any difficulty 
level, pass on at once to the next more difficult 
series, and allow not more than three trials at 
each level. Do not repeat any group of figures a 
second time except that the first digit tried may 
be repeated a sufficient number of times to get the 
the child started. Young or negatlvlstic children 
often do better with this test if given a doll or 
other toy to hold while the numbers are being re- 
peated. 

Scoring. Credit as many points for the entire series 
as there are digits In the most difficult group re- 
peated correctly. Order of digits must also be cor- 
rect. Total possible score is 7. 

Limits of testing. Continue until a level has been 
reached where three out of three trials are failed. 

Digit Series 


a. 

2-9-6 

e. 

72516 -83971 -94613 

b. 

86 -37 -49 

f. 

241936 -728419 -837524 

c. 

d. 

642 -379 -518 

4136-7359-8621 

2* 

9482617-8549316-5791368 


XX. Picture puzzles-, diagonal series . Say, "Now we have 
some more cut-up pictures. Let's see If you can put 
this one together." Proceed similarly with the re- 
maining three pictures in turn. Do not correct er- 
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rors or illustrate procedure. Be sure that the 
pieces are presented in the position shown in the 
diagrams. 

Scoring. Credit 1 point for each cut correctly 
joined. The total possible score is 13. 

Limits of testing . Children who make a zero score 
on the rectangular series (XVII ) need not be given 
this series. If test is given, continue until a 
zero score has been made on two successive series. 

XXI. Definitions. Say, "What is a fork? Tell me what a 
fork is." If child hesitates, say, "You know what 
a fork is, don't you? You see a fork every day at 
the table. Now tell me, what is a fork?" Then ask, 
"What is a horse? What Is a balloon? What is a 
soldier? What is a tiger?" 

Scoring. Credit 1 on each Item for any fact other 
than simply repeating the stimulus word, but with- 
out naming genus. This Includes use, color, 
material, attempt at description, etc. Examples: 

"A fork is to eat with." "A horse has four feet." 

"A balloon 1 is rubber," etc. Credit 2 on each Item 
for "thing" as a genus with additional qualifying 
phrase, as "A thing you eat with" or for a more 
precise genus without qualifying phrase, as "A 
horse Is an animal." Credit 3 on each Item for 
precise genus with qualifying phrase, as "A* horse 
Is an animal that draws wagons." Total possible 
score is 15. 

Limits of testing. The test should be tried with 
all children whose speech has advanced to a level 
where as many as five or six words are combined in 
a single sentence. All five items should always be 
given. 

XXII . Paper folding. 

a. Take one of the six-inch squares of paper 1 and 
say, "I am going to fold this piece of paper. Then 
I will give you another piece and see If you can 
fold It just the way I did. Watch carefully so you 
will know how." Then fold the left edge of the 
paper onto the right edge, then the bottom edges 
onto the top edges, then the lower left corner onto 
the upper right comer, making a triangle. Then 
say, "Now you make one just like It," giving him a 
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second piece. Put your folded piece on the table 
before him where he can see it as he folds, using 
a weight to hold down the corners. 

b. Then say, "Now let's try another one." Taking 
a fresh piece of paper, fold the lower left comer 
onto the upper right corner, making a triangle. 

Then fold the lower corner onto the upper right 
corner. Then fold the corner on the left onto the 
upper right corner, making a square. Have child 
copy as before. 

c. Say, "Now we are going to make Just one more." 
Take a fresh sheet of paper, and with a pencil make 
a cross at the center. Fold the upper rigfrt comer 
onto this cross. Then fold the lower left corner to 
the cross at the center. Then fold the lower side 
onto the upper side so that what was the right half 
of the lower edge will now continue the left half 

of the upper edge in a straight line, making a 
perfect rectangle. Then fold the upper left comer 
onto the middle of the lower edge of the rectangle. 
Then fold the corner on the left onto the lower 
right corner making a square. Give the child the 
second piece of paper, and say, "Now you make one 
Just like this." If child's attention wanders dur- 
ing any part of the test, say, "Watch me carefully, 
so you'll know how." 

Scoring. Credit 1 point for each fold correctly made 
regardless of order of folding. Subtract 1 for each 
incorrect or additional fold, but give no score 
lower than zero. The total possible score is 3, 3, 
and 5, ‘or 11 for the series. 

Limits of testing. Children who make a zero score 
on both series of picture puzzles need not be given 
this test. If the score on both a and b is zero, 
c need not be tried. 

XXIII. Absurdities. Say, "Now I am going to tell you a 
story that is nonsense~a foolish story. Listen 
carefully and see if you can tell me what is foolish 
about it." Then read the sentences rather slowly 
in the order given. After each one, ask, "What is 
foolish about that?" 

a. Fred ate tin cans for his breakfast. 

b. Yesterday I saw a cat 'with two tails. 
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c. Red ink makes a black mark. 

d. John is a tall girl. 

e. Bobbie forgot to put on his shoes when he went 
outdoors and so his hands got cold. 

f. An engineer said that the more cars he had on 
his train the faster it would go. 

g. There was a railroad accident the other day, 
but it was not very serious. Only forty-eight 
people were killed. . 

Scoring . Score 1 for each correct response. A re- 
sponse is counted as correct if it clearly indi- 
cates that the child has seen the absurdity. In 
doubtful cases ask, "I'm not sure what you mean. 

Tell me just what it is that is foolish. " Total 
possible score is 7. 

Limits of testing. If the score on the compre- 
hension questions (Series X) is zero, this test 
need not be tried. Continue testing until three 
successive failures have been made. 

XXIV. Mutilated pictures . Show the fore-exercise card 
first. Say, "There is something the matter with 
this woman's face. Something is left out. Look 
carefully and see if you can tell me what is not 
there." If child does not respond, or responds in- 
correctly, point to the place vtfiere the eye should 
be, and say, "See, the eye is gone." Then show the 
remaining cards in order as numbered, but give no 
help. Simply say in each case, "What is gone from 
this one?" or "What is the matter with this .?" 

Scoring. Credit 1 for each correct reply, disre- 
garding fore-exercise. Total possible score is 5. 

Limits of testing . Test need not be given to chil- 
dren whose score on Series II (response to pictures) 
is less than 6 points. If given, all 5 pictures 
should be tried. 

XXV. Vocabulary test. The words used are the first 25 
In the first list of the Stanford Vocabulary Test. 
Say to the child, "I want to see how many words you 
know. Listen, and when I say a word, you tell me 
what it means. Gown , what does that mean? What Is a 
gown?" If child hesitates, urge him, saying, "I 
think you can tell me. You have seen gowns, haven't 
you? Then tell me, what Is a gown?" Proceed simi- 
larly with the remaining words 
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Scoring. (See pages 224-31 of The Measurement of 
Intelligence . ) The general rules to he followed are 
these: Full credit Is given for any definition 
which shows unmistakably that the child knows the 
meaning of the word. The form of the definition is 
entirely disregarded. Using the word in a sentence 
which clearly illustrates the meaning scores full 
credit. Half credit is given for definitions based 
upon slang terms, as "Copper is a policeman, 

"Nerve means you've got your nerve," etc. Score 1 
for each word correctly defined. The total pos- 
sible score is 25. 

Limits of testing . Children who make a zero score 
on the definitions test (Series XXI ) need not be 
given this test. Continue testing until six succes- 
sive words have been failed. 

XXVI. Comprehension of directions . Give the child a a 
sheet of the blank squares used for this test and 
a pencil. Point with your pencil to the first square 
and say, "See this square? This is the center of the 
square. What is it? This is the upper right corner 
of the square. What is it?" Have him repeat, and 
correct him if he repeats wrongly. Using the same 
square, proceed in the same way for the lower left 
corner, the middle of the left side, the middle of 
the lower side, and again for Idle center. Then give 
the following: "Draw a -straight line from the cen- 
ter of the square [pointing to the center with your 
pencil] to 

a. "The upper left corner. 

b. "The middle of the left side. 

c. "The lower right corner. 

d. "The middle of the upper side." 

Speak slowly and repeat the direction once if neces- 
sary. If the first trial is failed, draw the line 
correctly for him and explain, but give no help on 
the remaining three. 

Scoring. Credit 1 point for each line correctly 
drawn without help. The total score possible fs 4. 

Limits of testing. Children who make a score of less 
than four points on the test of obeying directions 
(Series IX) need not oe given this test. If the 
first two trials are failed, the remaining two need 
not be tried. 
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XXVII. Giving word opposites . Say: "I am going to give 
you a word, and see If you can tell me another 
word that means Just the opposite. For example. 

If I were to say to you 'black, ' you must say 
'white. ' If I were to say 'no, ' you must say 
'yes.' If I say 'rich,' you must say 'poor,' and 
so on. Now let us see If you know it. What do 
you say when I say 'black'?" Repeat for no and 
rich , giving him the correct word If he falls. 

Then give him the list of ten words, correcting 
any errors made on the first three. 

1. ” Cold 3. Short 5. Dry 7. Sweet 9. Sick 

2. Bad 4. Thick 6. Pretty 8. Dark 10. Asleep 

Scoring, credit l for each correct opposite given 
without help. The total possible score Is 10. 

Limits of testing. The test need not be given to 
children who make a zero score on the definitions 
test (Series XXI). If the first five words are all 
failed, the remaining five need not be tried. 

XXVI if. i Imitating position of clock hands . Show the card- 
board clock with the hands set at 3:46. Say, "Look 
at the clock. It holds Its hands out like this to 
show us what time It Is. Let's see you put your 
hands Just like the clock has Its hands." If child 
hesitates. Illustrate, holding the arms at right 
angles to the body, saying, "See, this is the way. 

I have my hands Just like the clock's hands." Then 
set the hands at each of the following hours in 
turn, but give no further help: 
a. 8:10 b. 1:50 c. 12:00 d. 1:10 

Scoring. Credit 1 for each successful performance, 
disregarding the Illustration. Record whether the 
Imitation is a mirror image or a true copy, but 
give credit to either. Credit the angle as correct 
if both hands are in the proper quadrant. Total 
possible score is 4. 

Limits of testing) Children whose score on the 
test of following directions (Series IX) is less 
tjian four points need not be given this test. If 
the first two trials are failed, the last two need 
not be tried. 

XXIX. Speech . This Is to be scored on the basis of casual 
observation during the giving of the entire scale. 

A sample sentence of the level upon which! the 
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scoring is based should be recorded in the appro- 
priate place on the record blank. The sentence re- 
corded may be a response to a test or may have been 
given in incidental conversation. The examiner 
should keep this speech-test in mind throughout the 
examination, or until at least one sentence of five 
or more words has been recorded. 

Scoring . The score is given for any (Hie response 
which is at the highest level, even though the 
majority of the child's remarks have been at a 
lower level. Score 1 for sentences of from two to 
four words. Score 2 for sentences of five or more 
words. The above scores are noncumulative. The 
highest possible score is 2 points and this is 
given only for the type of response named above. 

Directions for Administering the 
Minnesota Preschool Scale 
ESBLB 

I. Pointing out parts of the body. Show child the small 
doll. Let him handle it a moment, then say, "Show me 
dome’s mouth. Put your finger on her mouth." If child 
does not respond, ask, "Has dollie any mouth? Look, 
find the mouth for me." Same for arms, hair, feet, knee. 

Scoring. Credit 1 for each feature correctly 
pointed out. If child points first to one feature, 
then to another, score on the basis of final 
choice, whether right or wrong. Total possible 
score is 5. 

Limits of testing . The complete series should al- 
ways be tried. 

II. Pointing out objects in pictures. Say, "Now I have 
some pictures to show you." Show card B, II. Say, 
"Where Is the dog? Put your finger on the dog. " 

(The word "bow-wow" nay be substituted if child 
ffecognissa. that term more readily. ) Repeat and urge 
If necessary. If child does not respond, take his 
hand and put it on the dog, saying, "See, there is 
the dog. Now show' me the doll." Urging is permitted, 
but no further help may be given after the fir§t 
picture. Continue in same manner with shoe, tree, 
bird, cup. If pointing is not clear, say, "Which do 
you mean? Put your finger right on the ." 

Scoring. Score 1 for each picture correctly pointed 
out without help. If a spontaneous correction is 
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made, score on the basis of the second choice in 
all cases, whether right or wrong. Total possible 
score is 6. 

Limits of testing. The complete series should always 
be tried. 

III. Naming familiar objects. Show child the doll, and 
say, "What is this?'* Repeat and urge if necessary. 
Continue with key, penny, book, spoon. 

Scoring . Score 1 for each correct response, disre- 
garding articulation. Infantile expressions such 
as "bookie" for book are given full credit. "Money," 
"cent," or "cents" for penny are given full credit. 
The total possible score is 5. 

Limits of testing . The entire series should always 
be tried. 

IV. Copying drawings . Place the card with the vertical 
cross before the child, together with pencil and 
paper. Say, "Let me see you make a picture just 
like this." Point to cross but be careful not to 
trace outline with finger. When child has finished, 
say, "That is fine. Now make another one." Allow 
three trials is all. Follow same procedure with the 
square and the six-pointed star. 

Scoring. Credit 1 for each successful performance 
with each of the three forms. The cross is credited 
If two lines which cross eac*i other at any angle 
are drawn, regardless of length of lines or of sym- 
metry. The square Is credited if there are four 
sides separated by four approximate right angles 
(no rounded corners) and If the ratio of the width 
to the height or vice versa Is not greater than 2 
to 1. Wavy lines due to poor motor coordination are 
not penalized, provided the angles are clear. The 
star Is credited regardless of whether It is drawn 
as two triangles or whether the child copies first 
the outline of the star and then fills In the hex- 
agon, provided the proper number of points are 
drawn. See scoring card for Illustrations of suc- 
cesses and failures with each of the three figures. 
The total possible score is 9. 

Limits of testing . Continue until a figure Is 
reached for which all three trials are failed. 

V. Imitative drawing. Place paper and pencil "before 
the child, and say, "Now watch and see what I am 
going to make." Take the pencil and make a vertical 
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scribble about two inches long, repeating the move- 
ment three or four times in each direction. Then 
hand the pencil to the child and say, "You make one 
like that." Urge if necessary. If no satisfactory 
response can be elicited, repeat illustration 
several times, or until it is obvious that the 
child cannot perform the task. Manual guidance is 
not permitted. Repeat the procedure using a hori- 
zontal scribble, and again with a right angle, 
made without lifting the pencil and in the form of 
the letter L. 

Scoring. Credit is given for the vertical .scribble 
if the child makes a rubbing movement with the pen- 
cil of any length and regardless of direction. The 
horizontal scribble is credited only if drawn in 
an approximately horizontal direction, and if the 
preceding vertical scribble was performed vertically 
so that the two are clearly differentiated. Length 
of line is disregarded. Any angle Is given credit 
for the right angle. A credit of 2 points is given 
for each figure If the child Imitates successfully 
after a single Illustration. If more than one il- 
lustration is required, the score is 1. Total pos- 
sible score is 6. 

Limits of testing . If the score on the test of 
copying drawings (Series IV) is three or more, full 
credit of 6 points is allowed for this series with- 
out actually giving the tests. If the score on 
aeries IV Is less than 3 points, this series should 
always be given. Both the vertical and the horizon- 
tal scribbles should always be tried, but if these 
are failed, the angle need not be attempted. 

VI. Block building. Place 6 one-inch cubes before the 
child, and say, "Now we are going to build some- 
thing." With 3 of the cubes build a chair, while 
the child looks on. Then push the other 3 cubes 
toward him and say, "Now you make a chair like 
that." If he succeeds in copying the model, take 
6 more cubes and say, "This time we’ll make stairs." 
The model should be left so that the child can see 
it as he builds. Give only one illustration for 
each model and allow one additional trial (but only 
one) If the first structure falls down before com- 
pletion. Do not correct errors. 

Scoring. Allow 1 point for each model successfully 
completed. If the upper blocks are not placed 
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directly over the lower ones, credit is to he allowed 
provided the space on one side is at least double 
that on the other. Total possible score is 2. 

Limits of testing . If the first model is failed, 
the second need not be attempted. 

VII. Response to pictures . Place the first picture (the 
doll's bath) before the child and_ Bay, "Tell me 
what this picture is about. What $s~tftis a‘ picture, 
of?" - Repeat three times if need be. If child names 
one or two objects and then stops, urge him to con- 
tinue, saying, "Go ahead. Tell me all you can." 
Proceed in a similar fashion with pictures 2 and 3. 
Always present pictures in the same order. 

Scoring . On each picture, score 1 for each differ- 
ent object named up to a total of 3. Allow 1 ad- 
ditional point for the use of 1 or more prepositions; 
1 for use of 1 or more verbs other than parts of the 
verb be.; and 1 for any logical interpretation of the 
picture. By "interpretation" is meant any attempt to 
explain the action shown In the picture by reference 
to some causative factor not actually shown. As a 
rule, it involves the use of the word because ex- 
pressed or clearly implied. The total possible 
score Is 6 points for each picture, or 18 points 
for the series of 3 pictures. 

Limits of testing. All three pictures should always 
be given. 

VIII. Knox cube imitation . The material used for this test 
is similar to that originally devised by Knox except 
for a slight difference in size. Four one- inch cubes 
have been fastened to a wooden base 7 inches long 
with intervals of one inch between each two cubes. 
Place this model before • the ohild and, taking, at 
fifth cube, say, "Now watch me carefully and see 

If you can do exactly as I do." Then tap the first 
series of 4 taps at the rate of about one tap per 
second, being careful to avoid rhythm. Then hand 
the cube to the child and say, "Now you do it." Re- 
peat for each series, being careful to make sure 
6°f the child's attention in each instance* The fol- 
lowing lines reversed from a series devised by 
Pintner but standardized on different material are 
to be used. The blocks are numbered from the child’s 
left to his right. 
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a. 4321 d. 4231 g. 42312 

b. 43212 e. 4123 h. 41231 

c. 43213 f. 4132 i. 42431 

Scoring . Score 1 for each correct Imitation. Total 
possible score is 9. 

Limits of testing. Continue until 3 successive 
lines have been failed. 

IX. Obeying simple commands. With child standing near 
the center of the room, take the ball and throw it 
a few feet away from him, saying, "Look! Get the 
ball and throw it back to me," extending hands as 
if to catch It. 

2. When the child has the ball In his hands, say, 
"Now put the ball on the table and then we *11 see 
some more things." Repeat if necessary. Do not il- 
lustrate . 

3. Put the doll, together with a small square of 
cloth, on the table and say, "Here is a handker- 
chief for dollie. Take the handkerchief and wipe 
the dollie* s nose." Do not illustrate 

4. Having previously placed a small box on a 
chair at the opposite side of the room, and a book 
on the side of the table farthest away from the 
child, put a pencil within his reach and say, "Now 
I want you to do an errand for me. Listen care- 
fully, so you will know what it Is you have to do. 
First, I want you to put this pencil over there In 
that box," pointing, "and then bring me that book," 
pointing to the book. "Don’t forget, first put the 
pencil In the box, and then bring me the book. Now 
go ahead." Directions should be given rather slowly, 
and the significant words, first , then , pencil, box, 
and book, should be emphasized. If the child at- 
tempts to carry out the commands before the direc- 
tions have "been completed, restrain him, saying, 

"Wait a minute, there's something else." 

5. Follow the same procedure as in the previous 
situation. The directions are, "First put the book 
on the chair, then open the door, and then bring me 
the pencil" (pointing to each as the directions are 
given). The pencil Is the one which the child 
previously placed in the box, and which has been 
left there until this time. Repeat the directions 
once before permitting the child to begin. 
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Scoring. Allow 1 point each for tests 1, 2, 3. On 
tests 4 and 5, credit 2 points for each if the di- 
rections are carried out In the correct order and 1 
point If all directions are followed but the order 
Is Incorrect. 

Limits of testing. Continue the series until two 
successive failures have been made. 

X. Comprehension . Secure the child's attention, then 
say: 

"What should you do wnen you are cold'?" 

"What should you do when you are thirsty?" 

"What should you do If you are going someplace 
and -miss the trolley car?" 

Questions may be repeated if necessary. 

Scoring . Credit 1 point for each logical response. 

If the child's response to the first question indi- 
cates that he is confusing the meaning with having 
a cold, say, "No, I don't mean when vou have a - 
cold. What should you do when you ar fd Jor’y'” atf when 
you feel cold]?" If this does not se^o nrak by n.e the 
distinction clear, the score Is zer ’ tojehowital pos- 
sible score for the three questions Is 3. 

XI. Discrimination of forms. Place the card for this 
test before the child, with the ellipse at the 
point marked X. Trace the outline of the ellipse 
with the finger, saying, "See the egg? Look all 
around the card and find another egg, just like 
this one." If the first response Is Incorrect, say, 
"No, that's not like the one I showed you. Find 
another one just like this," again tracing the 
ellipse with the finger. If he again responds in- 
correctly, or if he fails to respond at all, point 
to the second ellipse and say, "See, here It Is. 
These two are just alike," pointing to each in 
turn. Then replace the ellipse by the square and 
say, "Here Is something else. See If you can find 
one just like this." If first response Is incor- 
rect, say, "No, that is not the one. Find one just 
like this," tracing the outline of the figure as 
before. If the correct response is -not then given, 
point to the second square and say, "See, this is 
the one. It is just like the one I showed you," 
pointing to each in turn* Then present the remain- 
ing stimulus cards in order as numbered, but give 
no further help or suggestions on any of the others. 
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Scoring. Credit 1 for each correct response. No 
credit is given for the first two forms unless the 
child Is able to point them out without help or 
suggestion. In which case they receive equal credit 
with the others. If the child spontaneously alters 
his choice, credit on the basis of the last choice 
whether this Is right or wrong. The total possible 
score is 10. 

Limits of testing . If the child falls on all of the 
first three forms, the remaining seven need not be 
given, but If there are any sucpesses In the first 
three trials, all the remaining forms should always 
be tried. 

XII. Naming objects from memory . Say to the child, "This 
Is a take-away game." Place a ball and a small doll 
on the table and have him name each in turn. Then 
say, "Now wait a minute, and don't look!" Interpose 
a cardboard screen between the child and the ob- 
jects and remove the ball. This should be small 
enough so that it can readily be concealed In the 
examiner's hand as it is withdrawn. Then remove the 
screen and say to the child, "Now look. What did I 
take away?" If child hesitates more than a few 
seconds, say, "What was it that was there a minute 
ago?" pointing to the place where the ball lay. If 
child still fails to respond, or responds incorrect- 
ly, show him the ball and say, "Look, it was a ball 
that I took away." 

2. Same procedure as the foregoing, but without 
correction of errors. Use a pencil and a key; take 
away the key. 

3. Same procedure as In test 2. Use a aoll, a 
pencil, and a ball; take away the pencil. 

4. Use the small picture cards provided for this 
test. Lay the tree, the apple, and the horse In a 
row before the child, in the order named. Point to 
each in turn, and say, "What is this?" If he gives 
an Incorrect name, do not correct him, but If he 
fails to recognize a picture, name It for him. 

Then say, "Now tell me what they are once more so 
you won’t forget." and have him name each one a 
second time. After cautioning him not to look. In- 
terpose the screen and proceed as in the former 
tests, taking away the tree. 

5. USe pictures of flower, girl, bird; take away 
the bird. 
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6. Use pictures of chair, house, man, and key; 
take away the man. 

7. Use pictures of cup, scissors, shoe, glove; 
take away the scissors’. 

8. Use pictures of fork, wagon, boy, basket, 
chicken; take away the basket. 

9. Use pictures of table, star, cat, hat, 
rabbit; take away the cat. 

Scoring . Score 1 for each correct response. Full 
credit is allowed if child responds correctly 
either to the first question, "What did I take 
away?" or to the second, "What was it that was 
there?" If child names one or more of the pictures 
incorrectly but replies consistently to the ques- 
tions, e.g. , calls the bird a "chicken" throughout, 
full credit is given. The total possible score is 9. 

Limits of testing. Continue the series until three 
successive failures have been made. 

XIII. Aesthetic comparison. Show the child the first 

picture for this test and say, "Look at the two 

Which Is the pretty one? Put your finger on the 
nice " Same procedure for pictures 2 and 3. 

Scoring . Credit 1 for each correct response. The 
total possible score is 3. 

Limits of testing . All three pictures should al- 
ways be tried. 

XIV. Recognition of forms. Place ‘the large card used in 
this test face down on the table before the child 
and say, "This is a game where we have to find 
things. I'll show you a picture for just a second 
like this"jholding up one of the small cards for 
an Instant ji, "and then I 'll turn over the big card 
and see if you can find one like it among these," 
turning over the large card for an instant but not 
giving child time to examine it. "Are you all 
ready? Look carefully, then, so you'll be sure to 
know It when I turn the card over. Look hard so 
you won't forget it." Immediately after the word 
ready, the examiner should expose the first of ttie 
ei.ght small cards, holding it before the child’s 
eyes while urging him to look carefully. At the 
end of five seconds, place the small card face 
downward on the table, turn the large card face up^ 
and say, "Now see if you can find one like the one 
I showed you. Look carefully at them all so you 
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will be sure to get it right." Proceed similarly 
with the other forms, showing them in order as num- 
bered. Do not correct errors. 

Scoring. Score 1 for each form correctly pointed 
out. The total possible score is 8. 

Limits of testing. If the score on the test of form 
discrimination was zero, this test need not be 
tried; otherwise It should always be given. If 
given, all eight forms should always be tried. 

XV. Colors . .Show the cards for this test inr the follow- 
ing order: yellow, orange, green, black, purple- 
Ask, "What color Is this'?" or "What do y.ou call 
this color?" 

Scoring . Score 1 for each color correctly named. 
Total possible score Is 5. 

Limits of testing. All five colors should always 
be tried. 

XVI. Tracing a form. Place one of the ellipses before 
the child and say, "Here's something else for you 
to make. See this round road? I'm going to see If 
you can go all the way around without getting off 
the track. Watch first and see how I do It." Take 
the pencil and draw around the ellipse very slowly, 
taking about twenty seconds to complete the drawing. 
Then give the child another sheet and say, "Now, 
let's see you do It. Be very careful. Stay on the 
track all the time." No further Illustration need 
be given for the square or the irregular form. 
Simply place the sheet before the child and say, 
"Let's try another one. Be sure not to get off the 
track." 

Scoring. Allow a basal score of 4 for each form. 
Subtract 1 for each inch or fraction thereof drawn 
outside the boundary line. Measurements should be 
taken on the boundary line crossed. Find the total 
distance outside the boundary line by adding all 
the measurements together, and count any fraction 
remaining after the measurements have been totaled 
as an entire Inch. Subtract this result from the 
basal score of 4. The remainder will be the child's 
score. No minus credits are given; I.e., the score 
can never be less than zero, even if the entire 
line Is outside the boundaries. If the line merely 
touches the boundary without actually crossing. 
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tlie child is not penalized. The total possible 
score for this series is 12 points. 

Limits of testing . The series need not be attempted 
with children whose total scope on Series IV and V 
is less than 6 points. Children who make a zero 
score on both the ellipse and the diamond need not 
be given the Maltese cross. 

XVII. Picture puzzles: rectangular series . Place Picture 
1 before the child in the position shown in the 
diagram. Say, "Here is a picture which has been 
cut in two. Put the pieces together so they will 
make the picture right again." Allow one minute. 

If child is not able to put it together correctly 
by that time, or if he has Joined them incorrectly, 
the examiner should join them correctly for him, 
saying, "This is the way to do it. You see, when 
we fix them like this, it makes a good picture." 

Pictures 2, 3, and 4 are given in the same way, be- 
ing sure that the pieces are always arranged in the 
order shown. No help should be given after the 
first picture. The time limit is 2 minutes for each. 

Scoring . Credit 1 point for each cut correctly 
Joined. No credit is given on the first picture un- 
less it is done correctly without help. The total 
possible score on the four pictures is 1, 1, 4, and 
7, or 13 points for the entire series. 

Limits of testing . Continue until a zero score has 
been made on two successive pictures. 

XVIII. Incomplete pictures . Say, "Now we are going to 
play a guessing game. I'll show you a picture 
which is not finished, and you see whether you can 
guess what it is going to be." Give the demonstra- 
tion series (shoe) first. Show the first card, say- 
ing, "What do you think this is going to be?" Urge 
child to guess if he can, but do not insist too 
strongly if he says he does not know. Whether he 
guesses correctly or not, say, "Well, let's look 

at the next one and see if that looks like a * 

(whatever the child has mentioned). Show all five 
pictures of the shoe in this way, then spread them 
out before the child, saying, "You see how they go 
nOw, don’t you? The first picture showed Just a 
little of the shoe, this one shows a little more, 
this one still more, the next more yet, and this 
one shows the whole shoe. Now I have some more 
pictures done Just the same way, and I want to see 
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how well you can guess what they are." Then show 
first. the dog, then the automobile, then the chair, 
in the same way. Allow only one guess at each 
stage. If the. guess is incorrect, say, "Let's look 

at the next one and see if that looks like a " 

As soon as the child guesses correctly, say, "That’s 

right, it is a see?" exposing the remaining 

stages rapidly in turn. 

Scoring . Disregard the performance on the demonstra- 
tion series. On each of the three remaining pic- 
tures, credit 5 points if the picture is named cor- 
rectly at the first stage, 4 if named at the second 
stage, etc. The total possible score for the three 
pictures is 15 points. 

Limits of testing. Children who make a zero score 
on Series II (pointing out objects In pictures) 
need not be given this test. If the test Is given, 
all three pictures should be tried. 

XIX. Digit span . Say, "Now, I’m going to see how well you 
can say numbers. Say 'four.' Now say 'five, nine,*" 
etc. Digits should be presented at a uniform rate 
of speed, a little faster than one per second. Be 
careful to avoid rhythm. Examiner should check up on 
his speed with a stop watch at frequent intervals. 

As soon as success Is achieved at any difficulty 
level, pass on at once to the next more difficult 
series. Allow not more than three trials at each 
level. Do not repeat any group of figures a second 
time, except' that the first digit tried may be re- 
peated a sufficient number of times to get the 
child started. Young or negativlstic children often 
do’ better with this test if given a doll or other 
toy to hold while the numbers are being repeated. 

Scoring. Credit as many points for the entire 
series as there are digits in the most difficult 
group repeated correctly. The ’order must also be 
correct. The total possibly score is 7. 

Limits of testing. Continue until a level has been 
reached at which all three trials are failed. 

a. •* -8 - 3 6 . 82471 -91358 -65247 

b. 59 -64 - 73 f . 928417 -653241 -739468 

C. 825 -916 -314 g. 2864137-5926473-4815927 

d. 4279-6813-5926 
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XX. Picture puzzles: 1 diagonal series. Say, "Now we have 
some more cut-up pictures. Let's see if you* can put 
this one together. " Proceed similarly with the 
remaining three pictures In turn. Do not correct 
errors or illustrate procedure. Be sure that the 
pieces are presented In the position shown in the 
diagrams. 

Scoring. Credit 1 point for each cut correctly 
joined. Total possible score is 23 . 

Limits of testing. Children who make a zero score 
on the rectangular series need not be given this 
series. If test is given, continue until a zero 
score has been made on two successive series. 

XXI. Definitions . Say, "What is a knife? Tell me what a 
knife is." If child hesitates, say, "You know what 
a knife Is, don't you? You see one every day at 
the table. Now tell me, what Is a knife?" Then ask, 
"What is a chicken? What is an automobile? What is 
a barber? What is a lion?" 

Scoring . Credit 1 on each item for any fact other 
than simply repeating the stimulus word, but with- 
out naming' genus. This includes use, color, mate- 
rial, attempt at t description, etc. Examples: "A 
knife Is to cut with," "A chicken walks." "Automobile 
has wheels," etc. Credit 2 on each Item for thing 
as genus with additional qualifying phrase, as "A 
knife Is a thing you cut with," or for a more pre- 
cise genus without qualifying phrase, as "A lion 
is an animal." Credit 3 on each item for a precise 
genus with qualifying phrase, as "A barber is a man 
that cuts hair." The total possible score is 15. 

Limits of testing . The test should be tried with 
all children whose speech has advanced to a level 
where as many as five or six words are combined in 
a single sentence. All five items should always be 
given. 

XXII. Paper folding . Take one of the six- inch squares' of 
paper and say, "I am going to fold this piece of 
paper. Then I will give you another piece and see 
if you can fold it juBt the way I did. Watch care- 
fully, so you will know how. " Then fold the bottom 
edge of the paper onto the top edge, then the bot- 
tom fold onto the top edge, then the left edge onto 
the right edge, making a rectangle. Then say, "Now 
you make one just like it," giving him a second 
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piece. Put your folded piece on the table before 
him where he can see it as he folds, using a weight 
to hold down the corners. 

b. Then say, "Now we will try another one." 

Taking a fresh piece of pacer, fold the lower left 
corner onto the right upper comer; then fold the 
upper right corner of the upper sheet only back on- 
to the center of the opposite side. Then fold the 
comer on the left onto the lower corner, making 

a right-angled triangle I Have child copy as before. 

c. Say, "Now we are going to make just one more." 
Take a fresh sheet of paper and -with your pencil 
make a cross at the center. Then fold the upper 
right comer onto this cross. Then fold the lower 
edge onto the center*, so that the right half of 
this edge will meet the edge of the part folded 
first. Then fold the upper left corner onto the 
cross at the center as in the first folding. Then 
fold the left edge onto the right edge. Then fold 
the corner at the top onto the lower left corner, 
making a rectangular piece with a truncated upper 
comer. Give the child the second piece of paper 
and say, "Now you make one Just like this." 

Scoring. Credit 1 point for each fold correctly 
made, regardless of order of folding. Subtract 1 
for each. Incorrect or additional fold, but give no 
score lower than zero. The total possible score is 
3, 3, and 5", or 11 for the series. 

Limits of testing. Children who make a zero score 
on both series of picture puzzles need not be given 
this test. If the score on both a and b is zero, c 
need not be tried. 

XXIII. Absurdities. Say, fNcw I am going_to tell a. story 
that is nonsense — a foolish story. Listen care- 
fully and see if you can tell me what is foolish 
about it." Then read the sentences rather slowly 
in the order given. After each one ask, "What is 
foolish about that?" 

a. Mary’s cat Is bigger than an elephant. 

b. The dog has bright eyes In his tail. 

c. Boys wear ribbons on their hair. 

d. Yesterday I saw a chicken with three legs. 

e. Mary ‘put her finger on the hot stove and it made 
her stomach ache. 

f. A man said, "I know a road from my house to the 
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city which is downhill all the way to the city 
' and downhill all the way back home." 

g. A bicycle rider, being thrown from his bicycle 
in an accident, struck his head against a stone 
and was instantly killed. They picked him up 
and carried him to the hospital, and they do 
not think he will get well again. 

Scoring . Score 1 for each correct response. A re- 
sponse Is counted as correct If it clearly indi- 
cates that the child has Seen the absurdity. In 
doubtful cases, say] "I'm not sure what you mean. 
Tell me Just what it Is that Is foolish." The total 
possible score is 7. 

Limits of testing . If the score on the comprehen- 
sion questions (Series X) is zero, this test need 
not be tried. Continue testing until three succes- 
sive failures have been made. 

XXIV. Mutilated pictures: Show the fore-exercise first. 
Say, "There Is something the matter with this 
woman's face. Something Is left out. Look care- 
fully and see If you can tell me what Is not there." 
If child does not respond, or If he responds in- 
correctly, point to the place where the eye should 
be and say, "See, the eye is gone." Then show the 
remaining cards in order as numbered, but give no 
further help. Simply say in each case, "What is 
gone from this one?" or "What Is the matter with 
this ?" 

Scoring . Credit 1 point for each correct reply, 
disregarding the fore-exercise. The total possible 
score is 5. 

Limits of testing. The test need not be given to 
children whose score On Series VII (response to 
pictures) was less than 6 points. If given, all 
fivfe pictures should be tried. 

XXV. Vocabulary test. The words used are the first 25 in 
the second list of the Stanford-Binet vocabulary 
test. Say to the child, "I want to see how many 
words you know. Listen, and when I say a word, you 
tell me what it means. Orange, what does that mean? 
What is an orange?" Proceed similarly with the re- 
maining words. 

Scoring. (See pages 224-31 of The Measurement of 
Intelligence. ) The general rules to be followed are 
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these: Full credit is given for any definition which 
shows unmistakably that the child knows the meaning 
of the word. The form of the definition is entirely 
disregarded. Using a word in a sentence which 
clearly illustrates its meaning is "given full cred- 
it. Half credit is given for definitions based upon 
slang terns, as "A copper is a policeman, " etc. 

Score 1 for each word correctly defined. The total 
possible score is 25. 

Limits of testing. Children who make a zero score 
on the definitions test (Series XXI ) need not be - 
given this test. Continue testing until 6 consecu- 
tive words have been failed. 

XXVI. Comprehension of directions . Give the child a sheet 
of the blank squares used for this test and a pen- 
cil. Point with your finger to the first square, 
and say, "See this square*? This is the center of 
the square. What is it?” Have him repeat, and cor- 
rect him if he repeats wrongly. Using the same 
square, proceed in the same way for the lower left 
corner, the middle of the left side, the middle of 
the lower side, and again for the center. Then 
give the following: 

"Draw a straight line from the center of the square 
[pointing to the center with your pencil] to 

a. "The upper right corner. 

b. "The middle of the right side. 

c. "The lower left corner. 

d. "The middle of the lower side." 

Speak slowly and repeat the direction once if neces- 
sary. If the first trial is failed, draw the line 
correctly for him and explain, but give no help on 
the remaining three. 

Scoring. Credit 1 point for each line correctly 
drawn without help. The total possible score is 4. 

Limits of testing. Children who make a score of 
less than 4 points on the test of obeying direc- 
QShS'JSeries IX) need not be given this test. If 
the first two trials are failed, the remaining two 
need not be given. 

XXVII. Giving word opposites. Say, "I am going to glvS you 
a word, and see if you can give me another word that 
means just the opposite. For example, if I were to 
say to you I'black , ’ you would say "wEite. ' If I say 
*rio,’ you must say 'yes. ' If I say 'rich, ’ you must 
sav 'poor, ' and so on. Now let us see if you know 
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how. What do you say when I say 'black'?" Repeat 
for no and rich , giving him the correct word If he 
falls. Then give him the list of ten words, cor- 
recting any errors made on the first three. 

1. little 3. slow 5. In 7. heavy 9. dead 

2. up 4. soft 6. dirty 8. rough 10. open 

Scoring . Credit 1 for each correct response given 
without help. The total possible score Is 10. 

Limits of testing. The test need not be given to chll- 
dren Who make' a zero snore on the definitions test 
(Seiies XXI )• If the first five words are all 
failed, the remaining five need not be given. 

XXVIII. Imitating position of clock hands . Show the card- 
board clock with the hands set at 3:45. Say, "Look 
at the clock. It holds Its hands out like this to 
show us what time It Is. Let's see you put your 
hands Just like the clock has Its hands." If the 
child hesitates, demonstrate by holding your arms 
at right angles to your body, saying, "See, this Is 
the way. I have my hands Just like the clock’s 
hands." Then set the hands at each of the following 
hours In turn, but give no further help. 

a. 10:20 b. 4:40 c. 6:30 d* 10:45 

Scoring . Disregarding the fore-exercise, credit the 
child 1 point for each successful performance, 
whether he uses his entire arms or only his hands. 
Give credit for either a mirror image or a true 
copy. Credit the angle as correct If each hand Is 
In the proper quadrant. Total possible score on 
this test Is 4 points. 

Limits of testing . If this test is given and the 
first two parts are failed, the last two need not 
be given. 

XXIX. Speech . This Is to be scored on the basis of casual 
observation during the giving of the entire > scale. 

A sample sentence of the level upon which the scor- 
ing Is based should be recorded In the appropriate 
place on the record blank. The sentence recorded 
may be a response to a test or may have been given 
In Incidental conversation. The examiner should keep 
"'this speech-test in mind throughout the examination, 
or until at least one sentence of five or more words 
has been recorded. 

Scoring. The score ls_glven for any one response wmcn 
Is at the hlgneso level, even though the majority or the 
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child’s remarks have been at a lower level. Score 1 
for sentences of from two to four words. Score 2 for 
sentences of five or more words. The above scores are 
mnoumulative . The highest possible score is 2 points 
and this is given only for the type of reponse named 
above. 
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APPENDIX C 

Graphs Showing the Percentage of Subjects (N=180) 
Passing Each Item of the Minnesota Preschool Scale, 
Forms A and B. at Each of Nine Age Levels 
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